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RECENT ARMOR PLATE TRIALS, 

Much has appeared of late, in the daily press, about 
an armor plate trial which took place at Indian Head 
proving grounds, on July 23, 1892, and about one which 
took place at Redington proving grounds, on July 30, 
1892. As most of what has been said about these trials 
is inaccurate, and some of it absolutely incorrect, we 
have taken the trouble to investigate, and now place 
before our readers the facts as far as it is possible to 
obtain them. 

It must be remembered that the development of 
armor in this country has advanced with tremendous 
strides, and we are now in an assured position far in 
advance of foreign governments. This is due to the 
energy, intelligence, and labor of our manufacturers 
and ordnance officers. In consequence of our advanced 
position, it is wise and desirable that certain details of 
manufacture should be kept secret, and hence it is 
difficult to obtain correct, and impossible to obtain 
full, information concerning our armor plates from 
either the government officers or the manufacturers. 

The average person knows nothing of it, and the 
scientific engineer scarcely realizes what an exact sci- 
ence modern ordnance and gunnery is. As an illustra- 
tion let us cite the following : The Bethlehem Iron Co. 
have recently equipped a proving ground, or experi- 
mental battery or testing range, at Redington, Pa., 
about six miles below Bethlehem, on the Lehigh River. 
Two navy guns were mounted there, one of eight 
inches caliber, the other of six inches caliber. The 
rough forgings for these guns were made by the Beth- 
lehem Iron Co., and were then sent on to the Wash- 
ington navy yard, where they were smooth-machined 
and assembled at the gun factory. They are in all 
respects—dimensions, strength, and fittings—exactly 
like the standard navy eight inch and six inch guns. 
To determine the velocity of a- projectile, two screens 
or frames are placed in the line of fire, the first at a 
distance from the muzzle of the gun of about 70 feet, 
the second 100 feet further on. These frames are crossed 
with fine wire, and the wire of each frame forms a 
separate and complete electric circuit with a chrono- 
graph located in a house a quarter of a mile away. 
The projectile, as it passes through the first frame, 
breaks the fine wire, thus breaking the circuit, and 
the instant of this breaking is recorded on the chrono- 
graph. In like manner the projectile, as it passes on 
through the second frame, 100 feet distant, breaks the 
second set of fine wires, and thus that circuit is also 
broken, and the instant of this breaking is likewise 
recorded by the chronograph. As the interval of 


i | time between these two instants is usually less than 


one-seventeenth of a second, the chronograph must be 
a very delicate instrument and must give very accu- 
rate results to be of any value whatever. 

The velocity of a projectile from any given gun 
depends on a number of factors, the principal ones 
being, however, the weight of the charge and the kind 
of powder used. In firing the first shot from the eight 
inch gun at Redington, it was desired to get a velocity 
1,715 feet per second. 

The gentleman in charge of the Redington experi- 
ments, who, by the way, is an ex-officer of the navy 
and has an excellent reputation as an ordnance expert, 
calculated the amount of powder of a certain grade or 
quality necessary to give the above velocity. The 
powder used was brown prismatic, and the chrono- 
graphs were of the Boulenger pattern. The gun was 
loaded and fired, and the chronograph gave an ob- 
served velocity of 1,702 feet per second. Here was a 
result within less than eight-tenths of one per cent of 
the calculated result. An error of less than a hun- 
dredth of a second in the record of the chronograph, a 
few ounces more or less in the weight of the projectile 
or the powder charge, a few thousandths of an inch 
variation in the diameter of the projectile, any one of 
these would account for the difference between the 
observed and calculated velocity of the projectile. 
This one example would warrant us in calling the 
science of gunnery an exact science. This was the first 
shot fired, and greater exactness was obtained in suc- 
ceeding shots, because the different parts could be 
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from preceding shots, but the first shot had no such 
advantage. 

In the armor plate trials which took place at the 
Annapolis proving ground in September, 1890, and at 
Indian Head proving ground in November, 1891, all 
the plates were severely damaged, some much more 
than others. For a description of these trials the 
reader is referred to SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 837. It will be noticed that in these trials 
four projectiles from the six inch gun and one from the 
eight inch gun were fired at each plate. The six inch 
projectiles weighed 100 pounds and had a striking 
velocity of 2,075 feet per second. The eight inch pro- 
jectiles weighed 250 pounds and had a striking velocity 
of 1,700 feet per second. Total amount of energy 
thrown at each plate, 16,940 foot tons per second. 

The results of the trial of 1890 caused the navy 
department to abandon for the present the idea of 


The trials of 1891 showed the superiority of the alloy 
plates of nickel-steel over the simple steel plates, and 
gave a strong hint of the value of surface carboniza- 
tion by the Harvey or some similar process. 

The manufacture and experiments with nickel-steel 
harveyized plates went on, every detail of the process 
being watched with the utmost care, and minor im- 
provements and suggestions in the detail of manufac- 
ture were experimented with. Nothing was left un- 
done or untried that experience and ingenuity could 
suggest. In all the trials the plates were of the uni- 
form dimensions of 8 feet by 6 feet by 1044 inches. In 
the 1890 and 1891 trials, a total energy of about 16,940 
foot tons per second was thrown at each plate. In the 
1892 trials, a total energy of about 25,042 foot tons per 
second was thrown at each plate. 

The two 1892 plates were constructed as nearly alike 
as possible in all particulars except one. The July 23 
plate was double forged, that is, it received its final 
finished forging under the 125 ton hammer after being 
harveyized. The July 30 plate was single forged, hav- 
ing been forged to its final dimensions before being 
harveyized. These last two tests were made princi- 
pally to determine which was the better of the above 
two methods of forging. 

The test of July 23, 1892, took place at Indian Head 
proving ground. Five eight inch Holtzer projectiles 
were fired. Three of them broke into a number of 
pieces, and the penetration was between three and four 
inches. Two projectiles pierced the plate, the points 
reaching the rear surface. There were cracks in the 
upperright hand corner only. The projectiles weighed 
250 ‘pounds and had a striking velocity of 1,700 feet 
per second. The total energy thrown at the plate was 
25,040 foot tons per second. 

This plate then withstood an onslaught of 50 per 
cent more destructive energy than the plates of 1891, 
and was in a better condition by at least 20 per cent. 
It was by all odds the finest plate that had ever been 
tested in this country or in any other. 

The test of July 30, 1892, took place at Redington 
proving grounds. Five eight inch Holtzer projectiles 
were fired. Each shot was broken into many frag- 
ments. The penetration of each shot was between 
three and four inches. The points of the projectiles 
remained welded in the plate. A tempering crack was 
opened from the upper right hand shot hole to the top 
of the plate. The projectiles weighed 250 pounds and 
had a striking velocity of 1,700 feet per second. The 
total energy thrown at the plate was 25,042 foot tons 
per second. 

This trial was fully as severe as that of July 23, and 
the plate stood the attack better. These two trials 
are the most remarkable ever held, and the July 30 
plate stands, to-day, as the record breaker of the armor 
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OPPORTUNITIES FOR INVENTION. 

No argument is needed to show that to invention 
must be accorded a very high place among instrumen- 
talities for promoting progress, but with some the 
question has arisen whether the climax has not been 
reached, with retrogression in prospect. Those who 
raise this question hold that, although in the past 
great inventions have been made, opportunities grow 
less as time goeson. They believe that no new prin- 
ciples remain to be discovered, and that there is little 
if any unknown material; that the greatest adapta- 
tions of materials and principles have already been 
made, and that from now on, inventions must be in 
the nature uf new combinations of old materials and 
principles according to known laws; therefore, they 
say, great inventions in the future must necessarily be 
few. Such is the argument of the pessimist, which at 
first may seem rational, but seen in the light of modern 
progress must give way to the opposite view, which 
holds that every new discovery or invention is almost 
sure to lead to other discoveries and inventions of 
equal or greater importance; that we are only on the 
borders of the realm of invention, and that the possi- 
bilities of the future are far greater than those of the 
past. This is the optimist’s view, which is backed by 
history, reason and common sense. As an example 
bearing out this view, the enormous development of 
the applications of electricity may be mentioned. 
Who, in 1882, thought that, in 1892, electric manufac- 
turing would be one of the principal industries ? 

Now, according to the pessimistic view, dynamos and 
motors have neared perfection ; new electric appliances 
and methods are not to be expected; dynamos have 
an efficiency of 96 per cent, and motors are correspond- 
ingly efficient ; an improvement of 4 per cent in effi- 
ciency only is possible, and that is not worth trying 
for. The optimist says, although this may be true in 
regard to dynamos and motors, yet discoveries are al- 
ways in order, and itis not impossible that some in- 
ventor may hit upon a new principle which will revo- 
lutionize dynamo and motor construction ; what has 
heretofore been regarded as ultimate may prove only 
the beginning ; but, however this may be, dynamos 
and motors are not prime movers. The great thing to 


making compound plates, and devote its energies to| be expected in the electrical line is an invention which 


the development of the steel and nickel-steel plates. ' will make electricity a prime mover. 
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new suggestion, but, nevertheless, here is a standing 
offer of both fortune and fame to the lucky inventor 
who produces the invention, either by one brilliant 
flash of the intellect or by years of hard work. 

The thermo-electric battery, Edison’s pyro-magnetic 
motor, and similar devices, are distant relatives of the 
coming electric invention. Heat energy will be put 
into the machine and electrical energy will be taken 
out. Possibly another form may be based on chemi- 
eal action. 

As the world grows older the gifts of nature are held 
in higher esteem, and thoughts of economy of material 
and energy become rife. Now, although our coal sup- 
ply seems sufficient to outlast the race, the supply of 
coal to the consumer is. often controlled by causes 
other than its scarcity, so that not only does the econo- 
mization of coal afford a field for invention, but a sub- 
stitute for it is to be looked for. Although water con- 
tains the required elements, the chemist tells us that 
to utilize water as fuel uses up more energy than can 
be realized from the consumption of the oxygen and 
hydrogen obtained by its decomposition, and while, the 
pessimist says, the chemist is right, and the thing is 
practically impossible, the other view of the subject 
is that it is by attempting apparently impossible things 
that progress is made. 

If coal mining should cease, all industries need not 
fail for lack of power ; there is power enough in the 
rivers and streams, in the tides and in the wind to run 
all the machinery in the country, if it could be pro- 
perly stored and distributed. According to the opti- 
mist there are great possibilities in all these forces, and 
although no thoroughly practical way of utilizing these 
powers in a manner to compete with steam has been 
invented, the field is open and there is promise in it. 
Those differing from this view hold that while some of 
these powers may be used to supply a portion of the 
demand, others are too irregular and too unreliable to 
be available; and storage and distribution is too ex- 
pensive to compete with steam. 

There are of course two sides to these questions, but 
success lies in following the lines of progress. The 
modern inventor must be alert and must keep in mind 
the fact that a slight suggestion is sometimes worth 
thousands of dollars. How many such suggestions are 
overlooked it would be impossible to say, but, with- 
out doubt, for every valuable suggestion or hint or 
thought entertained and made use of, a score or more 
are allowed to pass unnoticed. 

rt A ABBR AAA A A 
Learning a Business, 

A gentleman who had induced a large publishing 
house to take his son, as boy, into its employ at a mode- 
rate rate of pay, not long since, was especially anxious 
in his request that the young man should be made to 
work and learn the business. 

This instruction was needless, as although modern 
fashion has done away with much of the janitor and 
porterage work of old times, yet the young man found 
the selection of stock for orders, packing the same, en- 
tering, charging ditto, and occasional errands kept him 
actively employed for about ten hours a day, with an 
hour out for dinner. 

At the end of three weeks’ time he failed to put inan 
appearance, but the father walked in one morning 
with the information that John would not return to 
the position. 

‘Why not ?” asked the publisher. 

‘Well, John has to have his breakfast at half-past 
Seven every morning to get here, and then he is not 
used to carrying bundles, and sometimes he’s been sent 
with books right up to the houses of people we know 
socially. My son hasn’t been brought up that way, 
and I guess I won’t have him learn this business.” 

He did not; and what’s more, has never learned any 
other business. 

Now let us look at another actual picture, that of 
the son of a wealthy mill owner desiring to become a 
manager of the mills. 

‘*But that is impossible,” said the father, ‘‘ unless 
you practically learn the business.” 

‘“That is what I would like to do,” said the son. 

“But to become a superintendent or manager, we 
prefer a man who has risen from the ranks and under- 
stands the mechanical department and the ways of 
employes.” 

‘“Let me begin in ‘the ranks,’ then,” replied the 
young man. 

To this the father assented, stipulating that no favor 
should be shown the son, but he should actually begin 
and work at regular labor in the mechanical depart- 
ment, 

Not only was this done, but the young man went and 
boarded in the manufacturing town ata workman’s 
boarding house, and went in and out of the factory at 
bell call. In three years he was foreman in one of the 
departments, and a former classmate and well known 
society man, calling there upon him, was surprised at 
meeting a stalwart fellow in blue overalls, with hands 
so soiled with machinery oil as to prevent the conven- 
tional hand shake. 

But this young man persevered, made and paid 
his own way himself, and his father concluded it’ 
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would not injure his future prospects. Judging from 
the fact that he is now manager of mills (not his 
father’s), at a salary of ten thousand a year, and with 
ability to command even better compensation and 
partnership, is evidence that ‘‘learning a business,” 
even by a man with a good education and arich father, 
pays a good return, both in money and manly inde- 
pendence.— Boston Com. Bulletin. 
Nee a Eatien: seman onan ccna 
The World’s Columbian Exposition—Official 
Dedicatory Ceremonies. 

The programme of the dedicatory ceremonies of the 
World’s Fair has been completed. It is subject to 
approval by the Council of Administration, but it is 
not thought many changes will be made in the arrange- 
ments. 

The celebration will be. inaugurated Wednesday 
evening, October 19, by a reception to the President of 
the United States, his Cabinet, and other distinguished 
guests at the Auditorium. The next day, Thursday, 
the civic celebration will occur, beginning with an 
imposing procession indicative of peace, contentment, 
and prosperity, participated in by innumerable civic 
organizations. The procession will be reviewed by 
the President, his Cabinet, Members of Congress, and 
other honored guests. In the evening, at Jackson 
Park, amid myriads of electric lights and other 
displays, a water pageant, ‘‘The Procession of the 
Centuries,” will move through the waterways ,of the 
exposition grounds. 


ALL THE AGES REPRESENTED. 


The vessels upon which the tableaux will be pre- 
sented will be modeled after those of the age repre- 
sented, and the subjects are to be as follows: 

1. Aboriginal age, representing the American In- 
dians. 

2. The stone age, representing the cliff dwellers. 

3. The age of metal, representing the Aztecs, their 
religious rites, manners, and customs. 

4. Columbus at the Court of Ferdinand and Isabella. 

5. Departure of Columbus from Palos. 

6. Discovery of America. 

7. Columbus before the Court of Ferdinand and 
Isabella, presenting natives and the strange pro- 
ducts of the new country. 

8. English cavaliers and the settlement of James- 
town. 

9. Hendrik Hudson; discovery of the Hudson River; 
Dutch settlement of New Amsterdam. ; 

10. Landing of the Pilgrims and illustrations of early 
Puritan life. 

11. Ferdinand de Soto; discovery of the Mississippi 
River. 

12, The French explorers; Pere Marquette ; Cheva- 
lier La Salle and the Northwest. 

13. Washington and his Generals. 

14. Signing the Declaration of Independence. 

15. Union of the Colonies; the thirteen original 
States; the sisterhood of the great Republic; wel- 
coming the Territories to the constellation of the 
States. 

16. ‘‘ Westward the course of empire takes it way.” 

17. The genius of invention; application of steam, 
ete. 

18. Electricity and electrical appliances. 

19. War, representing valor, sacrifice, power, death, 
devastation. 

20. Peace, representing tranquillity, security, pros- 
perity, happiness. 

21. Agriculture. 

22. Mining. 

23. Science, art and literature. 

24. The universal brotherhood of man; equal rights; 
law of justice; Liberty enlightening the world. 


DEDICATION DAY CEREMONIES. 


Friday, October 21, the national salute at sunrise 
will inaugurate the ceremonies of dedication day. 

The President of the United States, his Cabinet, 
members of the Supreme Court, members of the Sen- 
ate and House of Representatives, distinguished for- 
eign guests, and Governors of the different States and 
Territories, with their official staffs, will be escorted by 
a guard of honor composed of troops of the United 
States Army, detachments from the various State Na- 
tional Guards, to the Manufactures and Liberal Arts 
Building, in which the dedicatory exercises will be 
held. 

At 1 o’clock in the afternoon in this building the fol- 
lowing dedicatory. programme will be carried out un- 
der the direction of the Director General : 

1. ‘Columbian March,” written for the occasion, by 
Professor John K. Paine. 

2. Prayer by Bishop Charles H. Fowler, D.D., LL.D., 
of California. 

3. Dedicatory ode. Words by Miss Harriet Monroe, 
of Chicago; music by O. W. Chadwick, of Boston. 

4. Presentation of the master artists of the exposi- 
tion and their completed work, by the Chief of Con- 
struction. 


5. Report of the Director General to the World’s | 


Columbian Commission. ; 
6. Presentation of the buildings for dedication’ by 
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to the President of the World’s Columbian Commis- 
sion. 

7. Chorus. ‘‘The Heavens are Telling,” Haydn. 

8. Presentation of the buildings for dedication by 
the President of the World’s Columbian Commission 
to the President of the United States. 

9. Chorus, ‘‘ In Praise of God,” Beethoven. 

10. Dedication of the buildings by the President of 
the United States. 

11. Hallelujah Chorus from ‘The Messiah,” Handel. 

12. Dedicatory oration, the Hon. William C. P. 
Breckinridge, Kentucky. 

13. ‘The Star Spangled Banner” and ‘ Hail, Co- 
lumbia,” with full chorus and orchestra accompani- 
ment. 

14. Columbian oration, Chauncey M. Depew, New 
York. 

15. National salute. 

At the close of this programme a special electric and 
pyrotechnic display will be given, with a repetition of 
“The Procession of Centuries.” 

A series of military maneuvers and parades will cop- 
stitute the main portion of the programme Saturday, 
Oct. 22. In the evening attractive and appropriate 
celebrations will be provided, followed by a magnifi- 
cent display of fireworks. Pyrotechnic displays are 
scheduled for each of the evenings of the celebration, 
and they are expected far to surpass anything ever be- 
fore attempted in that line. 

A number of brilliant social entertainments will be 
given by the citizens of Chicago during the three eve- 
nings of the dedicatory ceremonies. 

TO -- 6-9 - 
Drainage of the Zuyder Zee. 

The commercial and technical societies of Holland 
have petitioned the government to advance the work 
upon the draining of the Zuyder Zee as fast as possible. 
The estimated cost of the work is $76,000,000. It re- 
quires the erection of a dike 26 feet high and 25 miles 
long, and involves the removal and reconstruction of 
the coast defenses. The plan to drain the Zuyder Zee 
is not new. It was proposed by Engineer Van Diggelen 
in 1849, before the great work of draining the Haarlem 
Zee was completed. It was then rejected as impracti- 
cable, but it was again proposed in 1865, and plans for 
the work made by Mr. Beyerinch, who had conducted 
the drainage of the Haarlem Zee. The result was sat- 
isfactory and the plans seemed practicable. In 1873 
the Minister of the Interior appointed a committee of 
experts to examine into the feasibility of the plan. 
This committee declared it not only possible but de- 
sirable. In 1875 the Dutch Chamber voted the equiva- 
lent of $47,000,000 for the work, but nothing was then 
done. Asolid, broad foundation has now been laid, 
extending from the north point of North Holland 
across to the island of Wieringen, and thence straight 
across the Zee to the nearest point of the opposite coast 
of Friesland, a distance of 18 miles only. It has been 
found that as the work advances, the sea itself assists 
by depositing large quantities of sand and silt at every 
tide, on both the outside and inside of the dam, which 
is being gradually, simultaneously, raised along its 
whole length. 

When the project of draining the Zee took shape 40 
years ago, the first idea was to join by dams the great 
islands of the Texel, Vlieland, Terschelling, and Ame- 
land to each other and to the mainland at each end. 
The total length of dams required for this would have 
been only the same as that from Wieringen to the 
Friesland coast, and it would have reclaimed from the 
sea about half as much again as the present plan ; but 
the tide going in and out through these openings four 
times daily, with tremendous strength and in enormous 
volume, could not be coped with. It had hollowed out 
deep channels between the islands, from which it was 
considered vain to attempt to dislodge it. It is well es- 
tablished by history that the Zuyder Zee was once dry 
land, and that the sea broke over it about 1282. The 
water in many plaees is shallow, only 4 feet and 5 feet 
deep. It is practically an inland sea, which at one time 
covered an area of 12,000 square miles, but about 400 
square miles of this have been reclaimed, and the work 
projected anticipates reclaiming the remainder. The 
drainage of the Haarlem Zee, begun 1n 1839 and com- 
pleted in 1853, reclaimed about 70 square miles, and 
this now sustains over 7,000 persons. 

0  _ 
A New Hair Dye. 

Silver salts have so long held the field as a hair dye 
that some interest attaches to the German proposal to 
use paraphenyldiamine for the same purpose. The 
invention is protected by patent, and the details as 
revealed by specification are somewhat wanting in 
clearness. From this it appears that the hair is first 
well brushed with a solution of 20 grammes para- 
phenyldiamine and 14 grammes caustic soda in a liter 
of water, and then washed with a 3 per cent solution 
of hydrogen peroxide. In the course of a day the hair 
becomes very dark and, by repeating the application, 
of a blue-black color, but if ‘‘a 5 per cent iron oxide 
solution” is added to the hydrogen peroxide, the color 
produced is brown. 
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AN IMPROVED WINDOW SCREEN. 
The illustration represents a simple and very effective 
form of window screen, patented by Mr. Henry B. 
Dodge. The screen frame has rabbeted sides sliding 


in grooved ways in the sides of the window frame, as 
shown in the small sectional view, one of these grooved 
ways being made deeper than the other. 


A plate 


SE A 
DODGE’S WINDOW SCREEN. 


spring attached to one side upright of the frame bears 
against the back wall of the deeper groove, to hold 
the screen in any position in which it may be placed, 
while permitting it to be freely moved up and down as 
desired, and facilitating its ready insertion and re- 
moval. Attached to the depressed portion of the 
same rabbet, facing the inner side wall of the grooved 
way, isasmaller supplemental side spring or spring 
guard, closing the depressed portion of the rabbet, 
and preventing flivs, mosquitoes, or other insects from 
getting into the room. The screen may be made of 
wire cloth or netting, and is thus rendered perfectly 
tight-fitting. 

Further information relative to this improvement 
may be obtained of the Monroe Manufacturing Co., 
Lima, O. 

8 


EXPERIMENTS WITH SOAP BUBBLES. 


In addition to the scientific experiments on the 
superficial tension of liquids, capillary pressure, etc., 
to which soap bubbles lend themselves, they may be 
the object of various pastimes, a certain number of 
which have already been published in Les Recreations 
Scientifiques by Gaston Tissandier. I shall now point 
out three others that our readers may repeat and 
modify to their taste. 

The liquid that I use, with one-third of glycerine, is 
a solution of oleate of soda. This permitsof obtaining 
very large bubbles containing as much as 180 cubic 
inches of air, and which, with more limited dimensions, 
last for a period varying from half an hour to an hour 
or more if they are protected against currents of air. 
Ordinary soap water gives but imperfect results. 

As our first experiment with bubbles necessitates the 
construction of a small rotary apparatus of straw 
(Fig. 1), we shall give directions for manufacturing it. 
Take a rye straw 18 inches in length, very straight 
and free from knots, and bend it four times at right 
angles, so as to obtain a rectangle 2 inches in width by 
6144 in length. As the perimeter is 2 x 64+4+2+42= 17 
inches, there remains at the smaller extremity of the 
straw a length of one inch, which must be inserted in- 
to the wider extremity, so as to obtain a closed rect- 
angle. In the same way, construct a second rectangle 
6% inches in length, but twice the thickness of the 
straw, say 7, inch, wider than the preceding. Then 
construct a third rectangle 
644 inches in length by 134 
inches in width. Place the 
narrowest rectangle in the 
interior of the first, the 
widest outside, and ar- 
range them upon a table in 
such a way that they shall 
make between them six 
angles of 60 degrees each, 
like the radii of the regu- 
lar hexagon inscribed in a 
circumference. They will 
constitute what we shall 
call the wheel of the ap- 
paratus. A horizontal rect- 
angle of straw 64% inches 
in length by 3% in width 
will furnish us with a base. 


upper part by a cross piece 3 inches in width. Con- 
solidate this assemblage of uprights and base by 
means of four braces, two on each side, 4 inches in 
length, the extremities of which are to be fixed in slits 
made in the straw with a penknife. 

By means of a red hot fine wire pierce the uprights 
at 6 inches from the bottom, and in the same way 
pierce the centers of the long sides of the rectangles of 
the wheel, and pass a wire bent at one of its extremi- 
ties into the form of a winch through the uprights and 
the axis of the wheel. Fix the radii of the wheel to 
each other near the axis with sealing wax, and also 
fix them to the wire axis with the same substance. 

In order to increase its solidity, the base may be 
fixed to cardboard by means of fine wire. A hook 
fixed to one of the extremities of the cardboard will 
permit of suspending the base vertically from a wall 
instead of laying it upon a table. 

The straw apparatus being finished, it remains for 
us to speak of the disks that are to serve to suspend 
the bubbles. These disks, cut from a visiting card, 
should have a diameter about that of a ten cent piece. 
Each of them must be suspended by its center from a 
cross piece of the wheel by means of a very fine wire 
surrounding the cross piece after the manner of aring, 


and then bent in such a way as to form a suspension 
rod, which passes through a hole in the center of the 
disk,and is fixed to the latter by means of a drop of 
sealing wax. Our figure shows very clearly that in 
order to keep the ring, and consequently the disk, in 
the center of the cross piece, the straw is traversed on 
each side of the ring by two wire pins, which prevent 
all lateral displacement of the disk. As the diameter 
of the rings is greater than that of the straw, the 
weight of the disks suffices to keep the suspension 
wires vertical during the revolution of the wheel. 

The apparatus being thus constructed, we have only 
to blow small bubbles about 114 in. in diameter and 
suspend them from the lower surface of the disks, 
which have been previously moistened with the liquid. 


Fig. 1—ROTARY APPARATUS OF STRAW. 


| 
The bubbles will remain suspended, and, when the 
wheel is turned, the pretty spheres with iridescent 
colors will follow itin its rotary motion. Nothing could 
be more elegant than this little apparatus, which I 
recommend to lovers of delicate work. 

For those who desire something simpler, I shall de- 
scribe a method of imitating an incandescent lamp, in 
which the globe is nothing else than a soap bubble 
(Fig. 2). 

Take one of those porcelain flowers (a bindweed, for 
example) that can now be procured anywhere, and, 
by means of sealing wax, fasten in the interior of it a 
fine iron or copper wire, bent so as to imitate the fila- 
ment of an incandescent lamp. Dip this wire and the 


At the center of the long 
sides of this. fix with seal- 
ing wax the bases of two 


uprights 10 inches in 
height, connected at the 


Fig. 2.-IMITATION INCANDESCENT LAMPS, 
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Fig. 3.-IMITATION VAPOR BATH. 


edge of the flower in the liquid, and then blow a 
bubble 244 inches in diameter that the wire will pene- 
trate and that will adhere to the contours of the flower. 
We shall thus have a reproduction of an incandescent 
lamp, which, suspended from a hook in the wall, will 
imitate'a parlor lamp, and, placed in a small candle- 
stick, will reproduce the inverted lamp used in offices. 


AN IMPROVED RIBBON HOLDER, 


Finally, here is an experiment that will greatly 
please young people, and that may be called fumiga- 
tion or the vapor bath (Fig. 3). In a glass vessel, such 
as shown in the figure, place a small statuette, a 
bather made of porcelain, for example, after having 
moistened the entire body with the saponaceous liquid. 
Moisten the edges of the vessel likewise, and blow 
a large bubble, which, descending along the figure, 
will fix itself upon the circumference of the vessel and 
surround the figure. With this arrangement children 
may be amused by representing to them a mimic vapor 
bath. Moisten the extremity of the straw that has 
served to blow the bubble, and apply it against the 
latter and inject tobacco smoke into it. The statuette 
will disappear in the cloud thus formed around it. 
Pretending that the bather complains that her head is 
too hot, gently suck through the straw a portion of 
the air that the bubble contains until the latter dimin- 
ishes sufficiently in volume to allow the head to appear 
externally, all the rest of the body remaining exposed 
to the beneficent fumigation.—A. Good, in La Nature. 

_ he SOY Oo 
A CONVENIENT RIBBON HOLDER. 

The illustration represents a simple and inexpensive 
device adapted to be secured to the spool of a roll of 
ribbon, braid, or similar goods, to hold the ribbon with 
an even tension, and guide it that it may be rewound 
as evenly as at first. This invention has been patented 
by Mr. George H. Brown. The spool is made with 
end recesses, in which lie the body of the holder and 
springs, whereby the spools may be readily piled one 
upon another, or arranged in the same way as ordi- 
nary spools. The device is made of wire, and is shown 
detached from the spool in the small view, the ends of 
the wire having bearings at the spool axis, and the 
spring portions being sufficiently strong to cause the 
part which presses against the face of the spool to 
bear thereon continuously with nearly an equal ten- 
sion as the ribbon or other fabric is unwound. A 
guide attachment, to facilitate the rewinding of ribbon 
upon the spool, is secured by its coiled ends upon the 
outer face of the holder, this supplementary keeper 
being also spring-pressed. 

This improvement has been patented in the United 
States and in England, France, and Germany, and 
further particulars in relation thereto may be obtained 
of Mr. James H. Tibbits, No. 213 Temple Street, 
Astoria, Long Island, N. Y. 

s+ oa ____——_ 

Dr. REDARD, of Geneva, uses chloride of ethyl in pro- 
ducing local anesthesia by 
refrigeration. Itis a color- 
less liquid of an agreeable 
odor, and is contained in a 
sealed tube of glass. When 
the point of the tube is 
broken off with pincers, 
the liquid is allowed to es- 
cape ina jet directed on 
the part to be cooled. The 
jet can be readily stopped 
by the finger or a little wax. 
Each tuhe holds ten gram- 
mes of the ethyl, a quan- 
tity sufficient for most 
operations. Dr. Redard 
has found it useful in cases 
of sciatica, neuralgia and 
toothache. The new re- 
frigerant is likely to. be 
serviceable in the labor- 
atory. If the jet be direct- 
ed on a tube containing 
water, the latter will freeze. 
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OLD CLOCKS. 


A recent article upon an old clock has put us upon 
the track of various documents that appear to us to 
We shall pub- 
lish them here without comment or pretension. Per- 


be of a nature to interest our readers. 


haps they will lead some clockmaker fond of 
his art to restorations of a few old mechanisms 
that deserve to be rescued from oblivion. 

We shall in the first place describe - three 
clocks upon which very complete details have 
been obligingly furnished us by Mr. T. Estrei- 
cher de Rorbierski, of Cracow, to whom we 
take pleasure in addressing our sincere thanks 
in this place. 

The first clock, which is in the Jagellons 
Library, at Cracow, is very ancient, as shown 
by certain peculiarities shortly to be spoken of. 
We willingly believe that its inventor was actu- 
ated with the idea of rendering the sun dial 
independent of the caprices of our atmosphere, 
of making it serve at night as well as in the 
daytime and, in short, of making an automatic 
apparatus of it. It is nothing else, in fact, 
than a faithful and somewhat unpretentious, 
although very exact, representation of the 
apparent genesis of the hours and seasons; 
the sun revolving around the earth while at 
the same time displacing itself upon the eclip- 
tic. This clock is represented in Fig. 1. 

The meridian, mounted upon a foot, consists 
of two circles, one of which (the external) is 
stationary. The other, movable in its plane, 
supports the earth, to the axis of which a vari- 
able inclination may thus be given. A very 


dian, M. It is midday in the meridian momentarily | Sancte Crucis. 


indicated by the sun. 


The other local hours are deduced therefrom by the 


The waves are very crudely figured 
by small undulations. 
The second clock (Fig. 3), though smaller, is, never- 


distance measured upon the equator between the| theless, a pretty and original object of very artistic 
meridian of the place and that which marks midday. |execution. It lay dismounted and in a bad cendition 


light frame is fixed to this circle that carries 


the hours in Roman figures upon its equator, 


then two parallel circles representing the tro- 
pics, and, finally, twenty-four meridians. An- 
other frame in the interior of the latter forms 
the support of the ecliptic. The latter is 
movable and is capable of revolving around the 
axis of the earth. It is this circle that causes the 
mechanism in the interior of the globe to revolve in 
twenty-four hours. In its rotary motion, it drives a 


A M 


a oe \- 


Fig. 2.-EXPLANATORY DIAGRAM. 


Fig. 1—ANCIENT CLOCK IN THE JAGELLONS LIBRARY, AT 


CRACOW. 


We can enter stillfurther into the details of the me- 
chanism. In Fig. 2 we have represented a small 
wheel which, through a pinion, actuates the polar 
wheel of the ecliptic. The mechanism revolving in its 
entirety, with the sun, in the direction B, 8, B’, the 
small wheel daily lags one tooth behind, and, acting 
upon the large wheel, moves the sun upon the ecliptic 
in the direction, S F; in other words, the sun is re- 
tarded. As, according to all appearances, it effects one 
revolution around the globe in one mean day; the 
ecliptic describes one revolution in one sidereal day, 
which is shorter than the other by gs}, of a day, or a 
little less than four minutes. 

It will be seen that in this fine apparatus the solution 
of the problem of the hour, almost entirely copied 
from nature, is very complete. The mean and sidereal 
universal hour, the calendar, and the height of the 
sun at every hour and in all places, such are the data 
that it furnishes in a very exact manner. 

What is its age ? Upon this question it is difficult to 
pronounce, for documents are entirely wanting. It is 
very ancient, that goes without saying. Does it date 
back to the sixteenth century, as the very inaccurate 


gearing, one of the wheels of which supports the sun | manner in which America is represented might make 


fixed to the extremity of a curved needle. 
revolution of the ecliptic, the gearing abuts against a 
finger fixed to the axis of theearth. A tooth passes, 
and the sun moves by one division, that is to say, by 
one day, upon the ecliptic, 
which is divided into 365 


At every | us suppose? A large island in the Sunda group carries 


the inscription America noviter reperta, while in the 
location of America there is a continent quite vaguely 
indicated under the name of Mondus Novus and Terra 


parts classified by groups 
under the name of the 
months, written in Latin. 
The mechanism, which 
is seen with difficulty in 
Fig. 1, will be easily under- 
stood with the aid of the 
diagram in Fig. 2. M re- 
presents the initial meridi- 
an, or that of the place for 
which the clock has been 
regulated. AA is the axis 
of the earth. As the eclip- 
tic, FF’, revolves around 
the axis of the globe, the 
sun, 8S, describes a circle, 
BB’',in*#hours. The hour 
is carried back upon the 
equator, EE’, in following 
a meridian, M’. The sun 
revolves in appearance as 
in nature in following the 
direction shown by the 
arrow. It is doubtless for 
this reason that the hours 
are inscribed backward 
(Fig. 1), in order to be read 
in the direction according 
to which they are describ- 
ed by this movable part. 
The hour that the sun in- 
dicates is that of the place 
situated under the meri- 


Fig. 3—BALL CLOCK 


OF THE lith CENTURY. 
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in a barn, whence Mr. Poller, an archeologist 
of Cracow, obtained it. A skillful clockmaker 
succeeded in putting everything in place, so 
that it is now capable of indicating the hours 
again. It is a copper ball suspended from a 
steel chain. The hand, revolving around a 
vertical axis, marks the hours inscribed upon a 
horizontal equator. The motor is very curious. 
It is the clock itself that, in descending along 
the chain, causes the needle to revolve. The 
chain is wound around a horizontal axis, to 
which is fixed a spring like that of a watch. In 
measure as the clock descends, by a movement 
moderated by an escapement, the spring re- 
laxes. When the clock is lifted with the two 
hands the spring carries the axis backward and 
the chain winds up anew. Upon putting the 
clock at the upper extremity of the chain it is 
rewound for twenty-four hours. A peculiar 
mechanism, which is controlled by means of 
a key, causes the striking apparatus to ope- 
rate. 

This clock dates back to the end of the sev- 
enteenth century. In fact, it bears the name 
of a very able Polish clockmaker, ‘‘ Davidt- 
Schroter-In-Elbing.” Now, Schroter lived in 
Elbing from 1680 to 1690, as shown by a work 
published at Cracow in 1888 under the title 
of ‘Insight into the Industries and Arts. in 
Ancient Poland.” 

The third clock is of a more ordinary type, 
although it is, nevertheless, quite originat. 
Fig. 4 suffices to allow the mechanism of it 
to be understood. The clock descends along a 
rack, and is wound like the preceding. Clocks 
of this form are not very rare.—La Nature. 


> +0 >_____ 
American Railways. 


According to Poor’s ‘‘ Manual,” the total number of 
miles of railroad in the United States at the close of 1891 
was 170,601, of which 4,471 miles were constructed dur- 
ing the year. 

The total share capital and indebtedness of all kinds 
of all the roads making returns equaled at the close of 
the year $10,389,834,228, an increase in the year of 
$267, 198,328 over the total of 1890 ($10, 122,635,900), the 
rate of increase for the year being 2°6 per cent. 

The cost per mile of all roads making return, as 
measured by the amount of their stocks and bonded 
indebtedness, equaled $59,820, against $59,577 for 1890. 

In 1891 the gross earnings of $1,138,024,459 equaled 
9°1 per cent of the total investment, aggregating $10,- 
389,834,228 ; and net earnings, $356,209,880, equaled 3°1 
percent. The total amount of interest payments in 
1891 was equal to 4°25 per cent of the aggregate 
bonded indebtedness of all companies, as against 4°27 
per cent in 1890 and 4°40 per cent in 1889; and the total 
amount of dividend payments was equal to 1°85 per 
cent on all paid-up capital stock in 1891, 1°80 per cent 
in 1890, and 1°81 per cent in 1889. 

During the period for which a large proportion of 
the companies reported in 1891, the business inter- 
ests of the country were 
in a depressed condition. 


Fig. 4.-CLOCK DESCENDING ALONG A RACK. 


But the abundant crops of 
last year, and those now to 
a large extent assured for 
this year, would seem to 
predicate therefor an un- 
usually brilliant showing. 
ne 0 oe 
The New Cunard 
Steamers, 

The Cunard Company 
has decided, it is said, to 
call the new steamships, 
building at Fairfield, the 
Campania and Lucania. 
Campania and Lucania 
were the two great south- 
ern provinces of ancient 
Italy, as Umbria and 
Etruria were the two 
northern provinces. Cam- 
pania was the fine pro- 
vince of which Naples was 
the capital, and included 
the scenery and rich coun- 
try down to Pestum, in- 
cluding Vesuvius, Pompeii, 
etc., and other favorite an- 
cient (and modern) water- 
ing places; south of that 
came Lucania, stretching 
from sea to sea, running 
up to the highest points of 
the Apennines. 
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LIGHTHOUSES, LIGHTSHIPS, AND BUOYS. 

In a recent issue of the SCIENTIFIC AMERICAN, we 
described the system of oil lamps used by the light- 
house establishment of the United States. The last 
developments in that department involve the universal 
employment of refined kerosene, the use of the par- 
ticular types of oil lamps there illustrated, and of the 
Fresnel dioptric apparatus, sometimes for range lights 
supplemented by reflecting apparatus. 

The structures built for the display of the lights, 
including lighthouses and beacons, and the additional 
safeguards to navigators afforded by buoys of 
different classes, including electric and gas lighted 
buoys, form an equally interesting subject. The 
diversity of position and surroundings and the need 
of absolutely distinctive characteristics for each light- 
house have given rise to much thought and ingenuity. 

For small lights which are only required to be seen 
a few miles, the stake light or beacon is coming more 
into use than formerly. Our cut of a beacon shows a 
stake light upon the Hudson River, at Livingston 
Creek. Upon a crib a pole with arm is erected, and to 
the arm a lantern is suspended. In this type improve- 
ments have been recently inaugurated that tend to 
place such service on a much higher level than it has 
hitherto occupied. The well known tubular lamps 
have been used for this service. Ordinarily daily at- 
tention is required, but this can be dispensed with by 
the use of a supplemental oil reservoir, worked on the 
principle of a student’s lamp. Such reservoirs holding 
a gallon of oil have been applied, enabling the lamp 
to burn for eight days without attention or extinguish- 
ment. There is also a move to substitute Fresnel 
lens lanterns in more important places, which would 
act to a degree as small lighthouses in the intensity of 
their light. 

For shoal water stations where stake lights would be 
too small, trestle work is erected on the sands and on 
this a lighthouse station is erected. One illustration 
shows the Thimble Shoal Station, familiar to many 
visitors to Old Point Comfort. Itis seen from the 
ships as they approach Hampton Roads. The general 
plan of all these stations is a platform supported by 
piles. Screw piles are often used. On the platform, 
a one-story building contains the keeper’s dwelling, 
above whose center the light rises. They are structures 
favored mostly for southern waters, as they are partic- 
ularly exposed to damage from floating ice. A ring of 
rip-rap stone work is sometimes placed around them to 
protect them from this danger. 

In the same order comes the skeleton lighthouse 
proper, exemplified in Sombrero Key Lighthouse, 
Florida. This is a first order light, with lantern 142 
feet above the surface of the water, and is rated as 
visible at eighteén nautical miles. There are several of 
this type in Florida waters resting on iron piles driven 
into coral rock. The details of the construction and 
of the care requisite in driving the piles vertically, 
when they were plumbed after every blow of the pile 
driver, indicate the difficulties of the work. Itis on 
record that in the case of the American Shoals Light- 
house the iron work was completed at the north, was 
shipped, erected and the lamp was lighted at its sum- 
mit in one year. 

Masonry lighthouses are a more familiar and more 
ancient order of structure. The Minot’s Ledge Light- 
house, which we illustrate, presents at high water a 
circular shaft rising directly out of the water, without 
any surrounding area. In it the keepers live, and go 
through the wildest storms which rage in Boston Bay. 
In 1847 and 1848, a lighthouse was built in this place 
upon wrought iron piles. Additional bracing was 
placed in position. In April, 1851, the whole was car- 
ried away in astorm. The last seen of it wason the 
night of April 16; the bell was heard a day later. This 
is the last known of itsfate. It disappeared, leaving 
a few bent piles behind it. The work on the present 
structure began on July 1, 1855, and the difficulty of 
the work is shown by the fact that, in that year, but 
one hundred and thirty hours’ work could be done on 
the rock. In 1860 the tower was completed. The 
sections illustrate the binding and interlocking of the 
courses of stone. 

By using colored lights and flashing lights of differ- 
ent frequency, distinguishing characteristics are given 
at night. For the day, it is sometimes found useful to 
paint the lighthouses of distinguishing colors, so as to 
make them unmistakable landmarks. Cape Henry 
Lighthouse illustrates the use of vertical sections of 
eolor, and Morris Island Light, near Charleston, 8. C., 
shows a lighthouse painted in broad rings or horizon- 

-l bands of color. 

In connection with lighthouse stations, a view of 
Falkner’s Island light is given, illustrating the estab- 
lishment of a complete station for fog-signaling as well 
as for light-signaling. The building in the foreground 
not only serves as boiler house, but its roof is the water 
collector, and the rain supply is utilized for the 
boilers. 

The floating structures include lightships and buoys. 
The lightships are strongly built schooners, which are 
anchored near dangerous shoals. In the daytime they 
are distinguished by disks at their mastheads. At 
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| night a powerful circle of lamps is hoisted up toa 


place immediately below the disk. They also carry a 
fog bell or whistle, for use as a fog signal. There are 
some twenty-three of these vessels on the Atlantic 
coast and one on Lake St. Clair. There are noné on 
the Pacific coast. Relief lightships are kept in readi- 
ness to replace any ship which may be driven from her 
place. The low-placed hawse pipes leading out of the 
hull near the water line are characteristic. The name 
of the station is generally painted in large letters on 
the side. 

The gas-lighted buoy with its reservoir of compressed 
gas, with high pressure regulator, burner, and lentic- 
ular apparatus, illustratesa method of warning to nav- 
igators which has recently been given a formidable 
rival in the electric-lighted buoy. The gas-lighted 
buoy will burn for three months without attention. 
It is designed for use both as a shoal water buoy and 
for designating channels. 

Two other types of buoys are the whistling and ring- 
ing or bell buoys. The former depend on the fact that 
at a sufficient depth below the surface there is no wave 
motion. The whistling buoy has a long tube project- 
ing far below it so as to reach or nearly reach this depth. 
This causes the water within the tube to occupy 
approximately the same level in storm or calm. When 
the buoy is lifted on a wave air is drawn into it, to be 
expelled as it sinksagain. Aninletfor air connects 
with the top of the tube and an outlet tube surmounted 
by a whistle also connects thereto. Otherwise it is 
tightly closed. When asea is running a constant series 
of low-pitched whistling signals is thus produced. 

The bell buoy of the type illustrated carries a fixed 
bell, with three nearly horizontal tubes arranged radi- 
ally around its perimeter. Each contains a ball. 
With the least inclination one or the other ball rolls 
down its tube and strikes the bell. In very slight 
waves a constant ringing is thus kept up. 

In our cut of the whistling buoy is shown the use of 
a fixed rudder plate to avoid danger of entanglement 
or fouling with the chain. This plate, acted on by the 
tide, keeps the buoy constantly facing toward its 
moorings. Without it there would be danger of the 
chain winding around the long tube. For the bell 
buoy the use of a bridle or double attachment of the 
chain is shown. The weight hung at its bottom for 
ballast is also shown. 

The electric-lighted buoy nowin use in the harbor 
of New York is also shown in the cut. Itis used to 
define Gedney’s Channel, so that ships can now enter 
by day or night. The buoys are fifty-foot juniper logs, 
each surmounted by the lamp shown in the cut, con- 
tained in a protecting iron cage. The lamp, of incan- 
descent type, is rated at 100 candle power, with three 
loops in its filament to give even distribution. The 
lantern can be lifted out bodily from the frame or the 
lamp alone can be removed if desired. There are 
three buoys on each side of the channel, about 2,000 
feet part. The station is situated at Sandy Hook. 
The plant is of the Edison type. The dynamo gives a 
direct current of 25°5 amperes and maintains a poten- 
tial difference at its terminals of 160 volts. We show 
the construction of the heavy cable which it has been 
found advisable to use. The whole installation is cited 
as the only one of the kind in the world. By its usea 
channel 1,000 feet wide and 4,000 feet iong is defined 
as clearly at night as by day. 

We also illustrate the statue of Liberty in New York 
Harbor. The statue now carries in the torch a power- 
ful system of electric lights. It has been proposed to 
so modify the distribution of light that the direct 
view of the light will be had from a distance only, 
while vessels near it will be protected from its glare. 
By reflectors the body of the statue proper will be 
lighted. 

Our thanks are due for courtesies received to Com- 
mander C. H. West and Major D. P. Heap, of the 
United States Lighthouse establishment. 

8 
Electrical Terms. 

At the present time electricity depends upon steam 
engineering for its generation. Therefore it behooves 
every live engineer to acquire all the knowledge re- 
garding its generation and application that he possi- 
bly can. At the present time nearly all our ocean, 
river, and lake steamers are equipped with dynamos 
for electric lighting, and the engineer who does not 
acquire knowledge necessary to care for the dynamos 
and its appliances will find hard work to procure a posi- 
tion. Engineers will find herein the electrical terms 
so clearly defined that any person can easily under- 
stand them: Volt, unit of pressure, called electric 
motor force, same as pounds of steam; ampere, unit of 
quantity, called current, same as gallons of water; 
ohm, unit of resistance, similar to friction; watt, unit 
of energy consumed, similar to foot pounds, and thus 
746 watts equal one horse power, same as 33,000 foot 
pounds. 

The whole question of electrical distribution may be 
popularly illustrated by its analogy to hydraulics. 
The dynamo is essentially a rotary pump, but pump- 
ing electricity instead of water. If the discharge pipe 
of a rotary pump be carried around through a given 
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circuit and connected with a suction, both pump and 
pipes being full of water, the movement of the pump 
will obviously cause the water to flow in one direction, 
producing a continuous current of water. Substitute 
dynamo for pump, wire for pipe, and electricity for 
water, and conception of electrical transmission by 
the continuous current is at once clear as to its ele- 
mentary phenomena. We will bracket the analogous 
electrical terms; then we may say that a certain num- 
ber of pounds (volts) of pressure are required to over- 
come the friction (resistance) of the pipe (wire) in order 
that the water (current) may flow at the rate of so 
many gallons (amperes) per minute. The larger the 
pipe (wire) the more water (current) can be carried and 
the less will be the friction (resistance); or per contra, 
the smaller the pipe (wire) the less the quantity (am- 
peres) per minute and the greater the friction (resist- 
ance). Manifestly the pipe (wire) might be so small 
that the friction (resistance) would absorb a very large 
proportion of the power of the pump (dynamo), leav- 
ing but little remaining for useful effect, therefore the 
two horns of the dilemna are: If the pipe (wire) be too 
large, it will cost too much; if too small, the loss will 
be too great. 

The electrical appliances are also analogous to engi- 
neering appliances. The switches are valves, the fusi- 
ble strips are the safety valves, the contacts are the 
pipe fittings. If the contact is insufficient to carry the 
current, there will be a leak (drop) in the current. The 
voltmeter is the pressure gauge; the ammeter is the 
same as the water or gas meter, the recorder of quan- 
tity consumed.—R. G. Davis, in Marine Review. 

2 a eg 
The Sahara, 

The Sahara is an immense zone of desert which com- 
mences on the shores of the Atlantic Ocean, between 
the Canaries and Cape de Verde, and traverses the 
whole of North Africa, Arabia, and Persia, as far as 
Central Asia. The Mediterranean portion of it may 
be said roughly to extend between the 15th and 30th 
degrees of north latitude. 

This was popularly supposed to have been a vast in- 
land sea in very recent times, but the theory was sup- 
ported by geographical facts wrongly interpreted. It 
has been abundantly proved by the researches of 
travelers and geologists that such a sea was neither 
the cause nor the origin of the Libyan Desert. 

Rainless and sterile regions of this nature are not pe- 
culiar to North Africa, but occur in two belts which go 
round the world in either hemisphere, at about simi- 
lar distances north and south of the equator. These 
correspond in locality to the great inland drainage 
areas from which no water can be discharged into the 
ocean, and which occupy about one-fifth of the total 
land surface of the globe. 

The African Sahara is by no means a uniform plain, 
but forms several distinct basins containing a consid- 
erable extent of what may almost be called mountain 
land. The Hoggar Mountains, in the center of the 
Sahara, are 7,000 feet high, and are covered during 
three months with snow. The general average may be 
taken at 1,500. The physical character of the region 
is very varied. In some places, such as Tiout, Touat, 
and other oases in or bordering on Morocco, there are 
well-watered valleys, with fine scenery and almost 
European vegetation, where the fruits of the North 
flourish side by side with the palm tree. In others 
there are rivers like the Uied Guir, an affluent of the 
Niger, which the French soldiers, who saw it in 1870, 
compared to the Loire. Again, as in the bed of the 
Uied Rir, there is a subterranean river which gives a 
sufficient supply of water to make a chain of rich and 
well peopled oases equal in fertility tosome of the 
finest portions of Algeria. The greater part of Sahara, 
however, is hard and undulating, cut up by dry water 
courses, such as the Igharghar, which descends to the 
Chott Melghigh, and almost entirely without animal 
or vegetable life. 

About one-sixth of its extent consists of dunes of 
moving sand, a vast accumulation of detritus washed 
down from more northern and southern regions—per- 
haps during the glacial epoch—but with no indica- 
tion of marine formation. These are difficult and even 
dangerous to traverse, but they are not entirely desti- 
tute of vegetation. Water is found at rare but well 
known intervals, and there is an abundance of salsola- 
ceous plants which serve as food forthe camel. This 
sand is largely produced by wind action on the under- 
lying rocks, and is not sterile in itself—it is only the 
want of water which makes it so. Wherever water 
does exist, or artesian wells are sunk, oases of great 
fertility never fail to follow. 

Some parts of the Sahara are below the level-of the 
sea, and here are formed what are called chotts or 
sebkhas, open depressions without any outlets, inun- 
dated by torrents from the southern slopes of the Atlas 
in winter and covered with a saline efflorescence in 
summer. This salt by no means proves the former 
existence of an inland sea. It is produced by the con- 
centration of the natural salts, which exist in every 
variety of soil, washed down by winter rains, with 
which the unevaporated residue of water becomes 
saturated.—Medit. Naturalist. 
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The Garrison of the Body. 


Among the topics discussed by Prince Krapotkin in 
an article on recent science contributed to the Nine- 
teenth Century, there is one of extraordinary interest, 
namely, the incessant confiict going on between the 
micro-organisms that invade and those which defend 
the living body. Of all the discoveries made of late 
years by biologists, none is more striking than the 
demonstration that almost all infectious diseases may 
be traced to foreign bacilli, whose intrusion is resisted 
by a militia of resident micro-organisms known under 
the general name of leucocytes, the function of which 
is to attack, swallow, digest, neutralize, or expel the 
alien and noxious microbes. The outcome of this cease- 
less struggle within the body ison the one hand health 
and life, and on the other disease and dissolution. 

So far, we know more about our assailants than our 
defenders. Bacteriology, the branch of science which 
deals with the germ theory of disease, may be said to 
have been founded about the end of the fifties by Pas- 
teur’s researches into the fermentation of beer and 
wine and Virchow’s investigations into cellular path- 
ology. Since then, although some alleged discov- 
eries have been confuted, many have been verified, 
and we indisputably know a great number of micro- 
organisms which are capable, under certain circum- 
stances, of producing certain specific maladies. For 
example, cholera, typhoid fever, and gastric affec- 
tions generally; malaria and influenza; tuberculosis, 
leprosy, and cancer; diphtheria, measles, and scarlet 
fever; rheumatism, smallpox, rabies, and tetanus have 
been traced to separate microscopical beings. The 
photograph of each separate bacillus may be found in 
the text books; its modes of life, and very often its 
methods of reproduction, have been carefully studied, 
both in the animal’body and inartificial cultures ; sub- 
jected also to minute scrutiny have been the morbid 
effects which it produces when introduced into the 
bodies of various animals. In a word, the germ origin 
of infectious diseases can no longer be described as a 
theory ; it is a fact. 

Relatively backward is our knowledge of the means 
of combating infectious micro-organisms. Most of the 
specifics which once awakened hope have proved, in 
the long run, as ineffective against the bacilli them- 
selves as the specifics proposed by physicians have 
proved against the resultant maladies. The more the 
study of bacteria advances the stronger is the tendency 
to recognize that, as sanitary measures are the most ef- 
fective precautions against the risks of infection, so a 
healthy body which is itself capable of checking the 
development of morbid micro-organisms is the best 
means of combating them. But what is it that per- 
mits a healthy body to resist invasion by morbid mi- 
crobes? We know the invaders; but what is it that 
renders them highly noxious in some cases and quite 
inoffensive in some others? To this question cannot 
yet be given an answer which commands the universal 
assent of biologists. The broadest and most ingenious 
explanation of immunity thus far put forth is the 
theory elaborated in 1883 by Elie Menchikoff, which 
represents an extension of the leading principles of the 
struggle for life to the microscopic constituents of the 
animal body. There exist in the body of man, and of 
all vertebrates, besides the cells which constitute the 
animal tissues, a number of free cells, the white cor- 
puscles of blood and lymph, and the so-called wander- 
ing cells of the tissues. Four different varieties of these 
free cells, collectively known as leucocytes, have been 
Gescribed, the distinctions between them being chiefiy 
based upon the shape and the numbers of their nuclei. 
It appears that the leucocytes of both the higher and 
the lower animals have all the distinctive features of 
simpleamebez. They protrude pseudopodia or feelers, 
and they move about, and, like amcbse, they are en- 
dowed to a high degree with the capacity of ingesting 
all kinds of small granules which they find in their 
way, including various smaller micro-organisms. In 
some cases the bacilli thus ingested are digested, that 
is, transformed into a soluble matter, which is assimi- 
lated by the protoplasm of the leucocytes. 

In other cases the bacteria are for some time kept 
alive within the leucocytes, and if the latter are placed 
in conditions unfavorable for themselves but favorable 
for the invading microbes, the invaders develop and are 
set free. In still other cases the leucocytes contribute to 
the defense of the body by driving the hostile bacteria 
out of the organism through theskin. Transpiration is 
a familiar instance of the last-named process. Investi- 
gation has also demonstrated that the efficiency of the 
leucocytes varies greatly in different members of the 
same species of animal, their vigor being proportionate 
to the general health of the body. If the leucocytes 
are vigorous, they prevent the germination of the 
spores which they had ingested; but they maintain 
this power at a maximum only so long as they are 
healthy. If an animal has been submitted to cold, or 
has been narcotized, it loses its immunity from infec- 
tious maladies. 

Such are the facts, and it seems reasonable to explain 
them, as does Menchikoff, on the theory that the leu- 
eocytes are the defensive agencies against infectious 
disease with which animal bodies have been endowed 


by nature. The necessities of the struggle for existence 
have evolved in living organisms the capacity of self- 
protection by dispatching armies of leucocytes to the 
spots attacked by noxious microbes. The struggle, as 
we have said, may end in either the rout of the leu- 
cocytes, in which case disease ensues, or in the repulse 
of the microbes, which is followed by recovery. Or, 
again, the outcome may be a drawn battle, which 
represents the state of things in various chronic dis- 
eases.—lV. Y. Sun. 
+8 Oe 
Electric vs. Steam Roads, 

In an article inarecent number of the Railroad 
Gazette on electric and steam traction for suburban 
and through lines, not car line traffic, the writer reaches 
the following conclusions : 

1. There is no prospect of electricity replacing steam 
for long distance freight traffic. 

2. There is a possibility of electricity becoming an 
economical substitute for steam locomotives for high 
speed service, wherever the traffic is sufficiently heavy 
and constant to warrant the construction of lines of 
track independent of those used for moderate speeds. 

3. There are very few localities in the United States 
in which the conditions are such as to make such asub- 
stitution commercially possible, with the efficiencies 
at present obtained with electrical machinery. 

4, If the electrical equipment could be purchased at 
reasonable prices, there are a few short lines of steam 
railroad on which the passenger traffic is such as to 
make electricity a possible form of motive power at 
present speeds. 

5. It is probable the electric locomotives will be used 
in tunnels and for switching in cities where freedom 
from smoke is important. 

6. No electric motor capable of doing the work of a 
medium weight steam locomotive has yet been con- 
structed. 

The first conclusion is evident from the fact that the 
cost of the conductors for the electric current and the 
loss on the long lines due to leakage and resistance 
would more than offset what might be gained in the 
fuel saving. The second conclusion is also evident, ex- 
cept that part calling for independent tracks and for 
high speed traffic. Why the traffic must be indepen- 
dent is not clear, as all that is needed is a clear 
track, and that can be had with slow or high speed 
trains. Perhaps a constant speed may be an essential 
condition, but it may be high or low and yet be con- 
stant. So far, the above quoted journal says, electric 
construction companies have been simply talking, and 
in that they contrast strongly with makers of other me- 
chanical innovations, who do, as a rule, make a try ata 
job at least before they talk of the wonderful possibili- 
ties of their devices. But todothem justice, we should 
say they are working in good faith, only they prefer 
that some one else should pay the cost of making ex- 
pensive experiments. The Baltimore and Ohio tunnel 
job will give them a chance to show what they can do, 
as the horse power required to haul the proposed trains 
at the proper speeds up the given grades, viz., 1,200 
tons at fifteen miles an hour and 500 tons at thirty 
wiles an hour up a 42 foot grade, is about 950, This is 
certainly enough to commence on. 

——__—_—_$§_o+0 a —___ 

A WRITER in The Clay Worker well says: 
capable man in any walk of life is rare. The capable 
boy israre. Itisa very difficult matter to get a good 
office boy or a steady, capable fellow to run an elevator 
in an office building. Really good laborers are scarce. 
We sometimes think about over-crowded professions, 
or an over-supply of help in many directions. The 
supply of really capable help of any kind is limited. A 
first-class superintendent of a works of any kind is 
very difficult to get hold of. He is rarely out of a job. 
A man who is out of a job is open to suspicion. The 
best and most capable help comes out of the work- 
shop—the steady, quiet fellows. There are not many 
of them in any establishment. Generally one of good 
judgment can pick a leader from a gang of men. He 
will need a little coaching, some help and some pa- 
tience. But he is nearly always to be found. When 
such a one is discovered, the great work has been done. 
A man has been lifted up from a lower plane toa 
higher one; his horizon has been enlarged; the world 
has grown bigger for him. Nevertheless, the really 
capable man is rare, and in this prosperous period he 
is seldom if ever out of a job. 

9+ 
Underground ‘Telephone Wires. 

In speaking of the future of the telephone, Professor 
A. Graham Bell says: 

“‘The telephone, as at present constructed, needs the 
open air to obtain the best results. To use wires 
placed underground, a metallic circuit will be neces- 
sary, similar to the one used now on long distance 
lines. To place the wires under ground and to make 
a metallic circuit, which means to use two wires 
where one is used at present, will materially increase 
the expenses of the company, and the public must pay 
for the luxury. As the number of wires is increas- 
ing rapidly, it is evident that they must ere long be 
buried.” 


“The 
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The Vanderbilt Palace in North Carolina, 

Two miles out from Asheville, N. C., is a little sta- 
tion, Biltmore. It is the headquarters of a water tank 
and the gate of Kenilworth Inn. It is something more. 
The Salisbury and Spartanburg divisions of the West- 
ern North Carolina Railroad come together here, while 
a little branch road deflects to theright and is lost 
among the hills. If you happen to see one of the little 
cars on this road you will notice the letters ““G. W. N. 
Vv. ©.” on it. The car is loaded with stone or coal, 
maybe iron, and you may be sure it is bound for Van- 
derbilt’s famous building two miles away. ‘“ Biltmore” 
is called for Vanderbilt and a resident of the name of - 
Moore, who has a pretty cottage on the road, just 
above the station. It isa smooth combination, and 
likely to become famous. 

Following the branch road, which runs up and down 
hill with equal facility, and winds around the moun- 
tains, you reach, in the course of half an hour, the sum- 
mit of the Long Pine. This is the busiest spotin North 
Carolina. You pass Vanderbilt’s stone quarry, where 
much of the material for rougher work has been secur- 
ed; you view his brick yards, where millions of tubes are 
pressing and baking; you stop at his blacksmith shop, 
where the tools are mended and some castings made; 
you ride near the shady home which he has purchased 
for kis chief engineer, always following up his rails and 
telegraph lines, which lead to the spot where lies the 
site of the house of Vanderbilt. 

Several years ago Vanderbilt wandered down to 
Buncombe County, N. C., and was attracted by the 
beauty of the place. He rode over the mountains, and 
while at the summit of Long Pine, two miles from 
Asheville, concluded he would buy atract and put up 
a shooting lodge. This led to the purchase of a large 
lot of land up and down the mountain and along the 
French Broad, with the idea of controlling everything 
in sight and preventing settlers from obstructing the 
view or coming too close. Visions of deer park, quail 
covers, sheep farms, and other schemes enlarged his 
demesne until his acres began to be numbered by thou- 
sands. White and black settlers surrendered their 
lodgings at good prices, and now there are only twoor 
three black dwellers within the Vanderbilt limits, who 
have refused to sell out, and hold their places at $1,000 
per acre. Vanderbilt may buy them out or he may 
freeze them out. 

When Vanderbilt had finished his purchase of 5,000 
acres his ideas broadened. Instead of ashooting lodge 
he decided to put up a residence, and such a residence 
as would make Chauncey Depew’seyes glisten at Peeks- 
kill. So he set about him and leveled off the cone df 
the mountain thirty feet. Some time over a year ago 
he began to lay his foundations, and his stone masonry 
now begins to rise sheer over the side of the mountain, 
like a walled precipice. This is just what Vanderbilt 
wanted, for he determined that his castle would have 
the view and command the heights unobstructed. He 
concluded to spend from his income about $1,000,000 a 
year for ten years, and he is pretty well assured, at the 
end of that time, of having the finest private residence 
in America, possibly in the world. The architects are 
very clever, but will not show the designs of the house. 
Perhaps they fear somebody will duplicate them before 
the dwelling is completed. The building will be 400 feet 
long and 300 feet wide. It has a tennis court in the left 
which is a marvel of masonry and filling, and which 
alone cost $10,000. The banquet hall of the mansion is 
to be 70 feet long, and will have a pitch of 30 feet. 
Under the main entrance of the hall will be a swim- 
ming pool, while a fine gymnasium, wine cellar, and 
art gallery are to be connected with the establish- 
ment. 

Three miles back of the dwelling is a cold spring on 
the top of Busby Mountain. He has purchased this 
spring and carries the water in six iron pipes all the 
way to the Long Pine. This will give him volume and 
pressure enough for every part of his premises, and en- 
able him to throw astream 100 feet high from any point 
on his place. It will insure a dozen or more fountains 
in his parks and drives; 500 hands are at work on the 
grounds and buildings. Superb carriage ways are 
graded and macadamized up the mountain, command- 
ing an approach to the house, and these will be con- 
tinued beyond the residence and down the valley to 
the French Broad, where Vanderbilt will throw an iron 
bridge over this picturesque stream. 

Mr. Vanderbilt is thirty-eight and unmarried. He 
has selected a rare spot for his home. His front gar- 
den steps right off into space and secures a view for 
miles of rich valleys and high-walled mountains in the 
distance. Pisgah and the trains of hills seem to grow 
opaline in the sunset and to be transparent. At the 
base is the French Broad, and two miles away are the 
spires and smoke of Asheville. To the right are the 
red gables of Kenilworth Inn, while directly in front, a 
mile or more away, are the chimneys of Oakland Sani- 
tarium and Connell’s residence. There is nothing in 
Virginia, nothing in England, and, I am told, nothing 
finer than this view in western North Carolina. This 
palace of marble and iron is built for all time, and the 
picture will be kept perfect, so far as nature and art 
ean make it so.—Chattanooga Times, 
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MANUFACTURE OF FELT HATS. 


The present illustrations were taken from the No Name | forming machine. 


Hat Works, Orange Valley, N. J. The fur that is used 
in manufacture of felt hats is imported from Europe. 
They are made of a mixture of the fur taken from such 
animals as the coney, nutria, hare, musk, and short 
seal. Formerly, the fur first went through a process 
called bowing. This was an instrument resembling 
the bow of a bass violin, about 7 ft. long, with a string 
of catgut stretched from end toend. This string was 
drawn back and forth by hand, over a quantity of fur, 
the vibration of which caused the fur to separate from 
the mass and fly to the right into a receptacle ready 
for the next operation. The deviling machine now in 
use for separating and mixing the fur is a cone-shaped 


it to a brush roller, which whisks the fur over into the 
The hat is formed over a perforated 
copper cone. These cones are of various sizes, running 
from 10 by 15 to 30 by 40 in., according to the size of 
the hat to be made. The cone is first wet and made 
to revolve over an orifice, under which is a powerful 
fan, which causes an inward draught through the per- 
forated cone. The fur, as it is whisked over by the 
brush roller, is sucked down by the current of air 
passing through the cone, which, being wet, causes the 
fur toadhere to it. The cone revolves until the quan- 
tity required for the hat is run out. A wet cloth is 
then placed around it, to keep the stock together. A 
cap is placed over it, and it is taken up and placed in a 
tub of water. It is then taken out and off the cone and 


cylinder, about 3 ft.-in length, 2 ft. in diameter at one | taken to be hardened. A dozen of hats is placed inside 


end and 14 in. at the other. 
derside are rows of teeth set an inch or so apart. 


Projecting from the un-|a cloth, and rolled about in the same manner a baker 
A | would form loaves of bread. This tends to shrink, and 


shaft running through the center, about the same|give the hat body. From here the hat goes through 
shape as the cylinder, is also set with teeth placed in| what is called sizing or shrinking. The sizing tables 
such a position that, when the machinery is set in| are octagonal in shape, and are made of wood. In the 


motion, they pass between each other. 


These teeth | center of table is a copper kettle, about 3 ft. in diame- 
are about 3 in. in length and about 4% in. in diameter. | ter, filled with boiling water. 


The hats are first dipped 


me 
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the hat then being rubbed off with fine emery paper, 
the particles flying from the hat passing up through 
the draught pipe. The hats are then taken to the 
finishing room. They are first steamed, so that they 
can: be stretched over a hat block, then greased, 
ironed and singed. They are then taken to have the 
binding and sweat bands sewed on, and then to the 
flanging room. The hat is set intoa frame of the same 
shape, the brim ironed, and then placed on the flang- 
ing table. This table is hollow, and is made of wrought 
iron. It is 244 ft. in width and 2 in. inthickness. The 
table is filled with steam for heating the flanging 
pans. These pans are 30 in. in diameter, and 12 in. in 
height, with a heavy muslin bottom. This pan is low- 
ered on to the hat; the weight and the giving way of 
the sand cause the brim to take the same shape as 
the frame. The pan is left on the hat from three to 
eight minutes. The hat is then ready for sale. This 
concern employs about 150 hands, and turns out about 
200 dozen fine grade hats per week. 
SS _—_——_> +-0-+ aed 

Causes of Deterioration of Hubber. 


In a recent paper on the vulcanization and decay of 
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FORMING MACHINE. 


AFROENING - STEAMING - 


The fur is run through the smal! end of cylinder, the 
teeth of which separate it into fine particles, and also 
mix the different kinds of fur thoroughly together. 
Thefur isdrawn through the cylinder by the aid of 
fans at the end of the shaft, and gathered up for the 
next operation, which is the blowing process. This 
machine is. about 20 ft. in length and about 4 ft. in 
width. It separates the good from the bad fur, and 
takes out all of the impurities. The fur is placed on 
an oilcloth belt, and run through a couple of iron roll- 
ers. Itisthen taken up by a 3in. wooden roller, the 
surface of which is covered with sharp pins. The air 
caused by the revolving of the roller, with the aid of 
the pins, blows the good and bad parts from each 
other. This operation is performed six times, the fur 
passing out of the machine almost as fine assilk. It is 
then weighed out and pigeonholed for the different 
sized hats. From here it goes to the forming machine. 
This machineis pail-shaped, and made mostly of hard 
wood. It is about 4 ft. in diameter at the top and 
about 3 ft. at the bottom, and about 6 ft. in height. 
The weighed out fur, from which a certain sized hat is to 
be made, is first placed on an oilcloth belt, which carries 


_ 20 


MANUFACTURE OF FELT HATS. 


into the scalding water, and then gently rolled with a 
tapering rolling pin toward the ends, and worked in 
every direction to toughen and shrink them and at the 
same time prevent the sides from sticking. Wooden 
gloves are also used in rubbing. The process of sizing 
is gone over several times. The hats are then taken 
and stretched and dyed. After the dyeing process, the 
hats are placed in a tub of boiling water. A hat is 
taken while it is hot, and put into a blocking machine. 
This machine is made mostly of movable steel bars, 
circular in shape, and arranged so that they can be 
opened and drawn together by means of levers. A 
hat is first drawn over a set of inner bars, which form 
a solid block, the shape of a hat. The outer set of 
bars grasps the rim of the hat by means of the lower 
levers. The upper one, containing the ring with the 
hose attachment, is drawn down over the hat, which 
gives it its shape. Cold water from the hose is then 
applied. The hat is then taken out and sent to the 
drying room. The rough particles and hair that stick 
out of the hats are then shaved off with a sharp knife. 
The rims of the hats areshellacked. The pouncing pro- 
cess is done by stretching a hat over arevolving block, 
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rubber, by Mr. W. Thompson, are some statements 
which may throw new light on the deterioration of 
rubber hose used in railroad service. Copper salts 
have an injurious effect. upon India rubber, and as 
such salts are sometimes used in dyeing rubber goods 
black, this may frequently account for their decom- 
position and hardening. Metallic copper in contact 
with rubber causes oxidation and hardening of the 
gum, although no appreciable amount of the metal en- 
ters intoit. Zine does not in any way affect the rub- 
ber. Oil containing even small amounts of copper 
coming in contact with rubber goods is kighly inju- 
rious. There is also an acid in linseed oil which rots 
the cloth. - All oils, except castor oil, exert a detrimen- 
tal effect upon rubber. One of the evidences of decom- 
position is the evolution of a strong odor. Whena 
piece of blotting paper is placed over decaying rubber 
it becomes discolored by some of the emanations, 
which does not occur when the rubber is in good con- 
dition. 

From this it appears that volatile substances are 
emitted during the oxidation which produces the hard- 
ening of India rubber. 


SEPTEMBER I0, 1892.] 


Scientific American. 


167 


THE COLUMBIA. 

The name of the fastest of the vessels of our new 
navy, which was launched at Philadelphia in July 
last, was given in honor of the capital of South Caro- 
lina, as the vessel is of aclass that takes the name of a 
city, although Secretary Tracy thought that, on ac- 
count of the near approach of the Columbus Centen- 
nial, the name might have a double significance. 
According to the terms of the contract under which 
she is being built, the Columbia must have a speed 
of 21 knots an hour, with a possibility of doing 
22 knots. She will, to do this, have greater horse 
power than any vessel ever before built in America, 
and is, with one exception, the first large vessel ever 
built with triple screws. The arrangement of these 
screws is shown in one of the views. 

She was launched with one of the three screws fixed 
in its place. It was the single screw at the stern of the 
vessel, next to the rudder. It is fifteen feet further aft 
than the twin screws, and much deeper in the water. 
The other screws will be put in position soon. There 
are to be three engines in the vessel, each transmitting 
7,000 horse power to a screw. To puta strain of 10,500 
horse power on each of two shafts would have taxed 
the capacity of the shafts too much, and would have 


and surveillance as may be necessary to insure that 
this prohibition is strictly enforced and to otherwise 
protect the salmon fisheries of Alaska; and every per- 
son who shall be found guilty of a violation of the pro- 
visions of this section shall be fined not less than $250 
for each day of the continuance of such obstruction. 
The United States reserves the right to regulate the 
taking of salmon, and to do all things necessary to pro- 
tect and prevent the destruction of salmon in all the 
waters of the lands granted under said act and fre- 
quented by salmon. 
——_s+ 0+ oe ———___—_—_—_——_———_——_——_ 
Forcing Vegetables by Electricity. 

Electricity, a writer in the Horticultural Times tells 
us, is about to find full employment in horticulture. 
Spring vegetables are already being forced by its aid 
for the market. There is no doubt that roses and 
other flowers can be made to bloom more plentifully 
and more profitably with its assistance. In short, the 
discovery affords promise of possibilities not yet esti- 
mated. It has been found that lettuce is particularly 
susceptible to the influence of the electric light, by 
means of which it can be grownfor market in two- 
thirds the usual length of time. Other vegetables re- 
spond, likewise, in varying degrees. But everything 


made the chance of serious accidents very probable. | depends upon the proper regulating of the light, and 
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THE NEW UNITED STATES 


By having three screws the power isbetter distributed, 
and there is the additional advantage of being able to 
use only one screw at times of slow speed and of 
alternating the work of the engines on ordinary occa- 
sions. Our engraving is from Once a Week. 

The dimensions of the Columbia, and other particu- 
lars, were given in the ScIENTIFIC AMERICAN of 
August 6. She is 412 feet long, 58 feet broad, draws 
24 feet, has a displacement of 7,475 tons, and an indi- 
cated horse power of 21,000. Her main armament is to 
eonsist of one 8-inch gun, two 6-inch guns, four 4-inch 
guns, besides twenty 6-pounders and four 1-pounders 
in her secondary battery. She has no armor, but the 
protective deck over her machinery is four inches 
thick. Her cost price is to be $2,725,000, and her 
builders are to have $25,000 for each quarter knot 
they make over the required twenty-one knots. 

————o+0+ 2 —__ 
Protection of Salmon in Alaska. 

By the terms of an act of Congress approved March 
2, 1889, it is provided: That the erection of dams, bar- 
ricades, or other obstructions in any of the rivers of 
Alaska, with the purpose or result of preventing or im- 
peding the ascent of salmon or other anadromous spe- 
cies to their spawning grounds, is hereby declared to 
be unlawful, and the Secretary of the Treasury is 
authorized and directed to establish such regulations 


traordinary. Tulips exposed to its light have deeper 
and richer tints, flowering more freely, and developing 
longer stems and bigger leaves. Fuchsias bloom earlier 
under like conditions. Petunias also bloom earlier and 
more profusely, growing taller and more slender. It is 
the same way with many other flowers. In fact, there 
is every reason for believing that the electric light will 
be very profitably used in future as an adjunct to forc- 
ing establishments for both flowers and garden vege- 
tables, 
a 

Florida Oranges and Other Fruits for Engiand. 

Steamers have been chartered to take Florida 
oranges to England early in October next. It is ex- 
pected that this fruit will reach England before the 
Mediterranean supplies come in. 

For carrying fruit from Australia and South Africa, 
refrigerated holds are required, and experimental ship- 
ments from those countries have been so successful 
that fruit culture for London consumption is likely to 
be a growing industry in both Australia and Africa. 
As to the future, Mr. Creighton, of Victoria, in the 
Australian Garden and Meld, says: ‘‘The United 
Kingdom’s imports of fruit amount to nearly $35,- 
000,000 annually, and I am quite sure that Australia 
would be able, in time, to get a good share of that 


AOMMLIW 
eee Se a | 


how to do this can only be learned by careful study of 
the results produced under all sorts of conditions. The 
effects of electricity being to hasten maturity, too 
much of it causes lettuce to run to seed before the edi- 
ble leaves are formed. 

It must not be imagined that electricity is employed 
for such purposes as a substitute for sunlight. It is 
merely used in a supplementary fashion. The green- 
house that has the sun in the daytime is illuminated at 
night with are lights, toward which the plants incline 
their leaves and flowers, accepting quite innocently 
these artificial counterfeits of the orb of day. It was 
supposed hitherto that vegetables required intervals of 
darkness for their health and development, just as ani- 
mals need sleep, but it has been shown that, supplied 
with electric rays, they will go on growing thriftily be- 
tween sunset and daybreak ; staying up allnightseems 
to do them no harn, so long as the dissipation is pro- 
perly regulated. The electric gardener employs opal 
globes to diminish the intensity of the light. When it 
is left bare and admitted to shed its unfiltered rays 
upon the plants, the latter grow pale, run up quickly 
in sticky stalks, and soon die. It remains to be dis- 
covered exactly how much electricity is beneficial, and 
during precisely what period of the development it 
ought to be applied. The influence of electricity upon 
the color and productiveness has been shown to be ex- 
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trade. Something has been done in Victoria and Tas- 
mania in the way of sending fresh fruit to the United 
Kingdom, apples and pears having been sent from both 
colonies with good success, and satisfactory prices real- 
ized. The quantity of apples imported into the United 
Kingdom ‘amounts to about 6,000,000 bushels, and 
about half that quantity of pears. Australia has pe- 
culiar advantages, owing to the difference of the 
season, and would be able to put fruit on the London 
market at a time when the supplies of Europe and 
America are practically exhausted, thus getting 
almost a monopoly of the London market during 


that period.” 
+8 


A Great Search Light on Mount Washington. 


There has recently been placed on thesummit of Mt. 
Washington, N. H., asearch light, said to be the largest 
and highest in the world. Its elevation is 6,300 feet, and 
itis calculated to have 100,000 candle power. Thecurrent 
is 90 amperes and the voltage 56, and a French lens of 
30 inches diameter is used, whereby it is calculated that 
a beam of light will be thrown by which a newspaper 
may be read at the Fabyan House, six miles distant. 
It is expected that every hotel within twenty miles of 
the summit can be illuminated by the search light, and 
that lawn parties and tennis tournaments in the even- 
ning will be added attractions at each. 
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Electrical Transportation of Farm Products. 

Mr. A. Jeffers writes that electricity is being used 
in the vicinity of Old Point Comfort to take the farm 
products—cabbages, potatoes, beans, peas, etc.—from 
the truck farms near Hampton to the government 
wharf for local consumption and for shipment north by 
steamer to New York, Philadelphia, Boston, Baltimore, 
or Washington. He also states that there are other 
lines near Norfolk contemplating the same thing. An 
electric motor placed on a flat car constitutes the loco- 
motive, and other flat cars are attached which are 
loaded up to their full capacity. 
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How They Prevent Mosquitoes in Siam. 
To the Editor of the Scientific American: 

I sawin the April 16 number an article on ‘‘ The 
Best Mosquito Remedy,” and thought that those who 
have read it would be interested to know how we man- 
age it here. The position of this section of the country 
is such that we cannot procure conveniently pure drink- 
ing water unless we collect the rain water in vessels 
during the rainy season, and thatof sufficient quantity 
to last over to thenext year. Ordinarily the rain water 
is kept in unglazed earthen jars of about 25 or 30 gal- 
lons each. 

To prevent the mosquitoes from depositing eggs in 
the water, aniron nail is placed in each jar. For the 
first few days this will not prevent them, but after that 
time there will be no more mosquitoes or larve in the 
jars. To remedy this evil from the start, I heated the 
nails red hot, so as to produce oxide scales on the nails 
at once. A year ago I placed in every jar of rain water 
a couple of 5 inch wrought iron nails heated red hot. 
Several jars are now left over from then, and the water 
in them is as pure and free from mosquito larve as any 
one can wish. 

The process described as above is not universally 
practiced now, but many years ago the ancient people 
did so during cholera time and casesof prevalent sick- 
ness, believing in the mysterious virtueof the iron nails 
to prevent harm and the mosquito larve from being in 
the drinking water. M. Kawn. 

Bangkok, Siam, June 17, 1892. 


Personal Recollections of Eminent Men. 
BY DR. VANDER WEYDE. 

Prof. Louis John Rudolph Agassiz, of Neuchatel, 
Switzerland. 

The fifth decade of our century was made remarka- 
ble by the announcement that there had been a glacial 
period, when the whole earth was covered with a crust 
of ice, which in many localities had left its records 
by erratic, huge bowlders. Such bowlders, evidently, 
could only have been carried there from distant moun- 
tains by moving ice fields, such as glaciers. These gla- 
ciers, by their erosive action, had left also their marks 
on the rocks along which they had moved. These 
marks are abundantly found in many localities. 

Charpentier was the first who, in 1840, published these 
facts, which soon attracted the attention of Agassiz, 
who at once went to study the details ‘of the behavior 
of the glaciers in his native land. The result was that 
he not only accepted the idea of Charpentier that these 
glaciers had once covered the plains and valleys of the 
rivers Rhone and Aar; but he went further, and held 
that they had covered the whole of Europe north of 
Switzerland, and that even in South America glaciers 
had left similar records between the Andes and the 
Atlantic coast. 


When, in 1846, he visited Scotland, he found also 
there undeniable evidences of glacial action, and an- 


nounced his discovery to the Royal Society, of Lon- 
don, coming forward with the hypothesis that there 


had once been a period of intense cold over the whole 
surface of our earth, during which it became covered 
with acrust of ice, destroying the greater portion, if 
not all, of the vegetable and animal life then in ex- 


istence. 


No wonder that such a novel idea announced as a 


positive fact by such an eminent savant attracted uni- 


versal attention, and the scientific journals of almost 
every enlightened country in Europe commenced to 
In this I took part by giving 
abridged translations in the Holland language of some 
of Agassiz’s writings on the subject. I was induced to 
write on it by the request of editors of such journals 
under whose attentions I had been brought, upon re- 
ceiving from Amsterdam, in 1845, a gold medal for a 


treat the subject. 


scientific prize essay. 


I confined myself, however, strictly to an exposé of 
Agassiz’s labors, without giving my opinion, reserving 
this until good luck might perhaps give me an oppor- 
tunity to have a conversation with the eminent ori- 


ginator of this at once famous glacial theory. 


In 1847 the newspapers announced that Prof. Agassiz 
had been appointed to the chair of geology and zoology 
in Cainbridge, Mass., with a far more liberal salary 


than he obtained by his professorship in Switzerland. 


Of course he accepted this, also because it gave him an 


opportunity to study the North American continent in 
regard to his pet theory, the great glacial period. 

About that time I commenced to prepare for a visit 
to the United States as a reconnoissance, to see how I 
would like it, and find out in how far I might succeed 
professionally. Additional attractions were the emi- 
nent men I would have an opportunity to meet, such 
as Prof. John William Draper, from whose excellent 
book on the influence of sunlight on plants I had 
translated and published some extracts, and who had 
made daguerreotypes immediately after the process 
had been published by the French government (after 
buying it from its inventor by a pension for life). AsI 
also had been making daguerreotypes in Holland at 
the very same early period I was, of course, anxious to 
see a co-laborer in that field, which was so fascinating 
and inspiring during its first applications. There was 
Dr. Valentine Mott, who had visited Europe and ex- 
tended his journey to Turkey to study leprosy in the 
country where it is indigenous. Then Dr. Hare, of 
Philadelphia, professor of the University of Pennsyl- 
vania, whose deflagrator I had constructed according 
to the published descriptions, and had added some im- 
provements. Another was Prof. Henry, of the Smith- 
sonian Institution, whose colossal electro-magnets, 
which he made while in Princeton College, I had imitat- 
ed, with the improvements described by Pouillet in his 
‘Elements de Physique,” consisting in a colossal 
wooden frame containing two iron horseshoes of 100 
pounds weight, each serving as the armature of the 
other and supporting, when charged, about a ton 
weight.* 

There were other men whose reputation had crossed 
the Atlantic, but my desire to see the United States 
and some of its eminent men, of which the number 
was now increased by Professor Agassiz, was not ful- 
filled until two years later, when in 1849 I crossed the 
Atlantic. 

On wy arrival in New York I found at once that two 
scientific lectures were advertised to be given in the 
Tabernacle, then situated in Broadway, near Duane 
Street. Lectures were at that time very frequent and 
well attended, as then the few theaters had not yet 
absorbed so much of the public attention as they do 
now. A few years before an attempt had been made 
to introduce the ballet, but the spectacular additions 
of the present day had not been invented and the pub- 
lic taste appeared to be satisfied by attending lectures, 
concerts, quartet soirees for voices or stringed instru- 
ments, etc. 

The first of the two lectures was very unsatisfac- 
tory to me, but the second, to be given by the great 
Agassiz, was excellent. He, however, did not treat the 
topic I expected and highly desired to hear him speak 
about, his glacial theory (about which I was of course 
most intensely concerned), but he treated a very dif- 
ferent and interesting feature in the field of compara- 
tive anatomy, namely, the relative position of the 
great ganglion in the nervous system among the dif- 
ferent classes of animals. He explained how in the 
oyster, which he considered as the very lowest type 
of intellect in the animal series, the great ganglion, 
the brain, was placed in its very lowest part, in a de- 
pression of the under shell; how in the clam and 
mussel, more intelligent than the oyster, this ganglion 
occupied a higher position; while in the snail, who 
could lift up her head outside the shell, there is added 
a far greater intelligence. 

He explained how among the quadrupeds the low- 
est type, such as the pig, carried its head lower than 
the spine, that the ox carried it on a level, the horse 
had it higher. In the different grades of monkeys, the 
spine was no more horizontal, but inclined at an an- 
gle of 45 degrees, more or less, with the brain at 
the highest portion, while finally in man the spinal 
column was vertical with the brain on top. He 
concluded from this that, as the vertical position is the 
limit beyond which it is impossible to proceed, it is 
also impossible to imagine any further progress in this 
direction, and that therefore man must be the high- 
est intellectual creature to be conceived, and beyond 
which there is no higher type possible. 

After the lecture I introduced myself as a translator 
of some of his writings in the language of Holland, 
and as at that time I was not enough trained in the 
English pronunciation to express myself with ease, 
I asked him what language he preferred me to use 
—French or German. He answered, ‘‘ Tout ce que vous 
voulez,” and I continued the conversation in French, 
asking him if he still adhered to his opinion about the 
existence of a great glacial era once extending over 
the whole earth. He answered promptly, ‘‘ Plus que 
jamais” (more than ever). I made the suggestion if 
there could perhaps not have been separate regions, 
which at different times became glacial, by an up- 
heaval of only four miles above the surrounding level, 
as isnow the case in the Alps, in the Andes, and in 
the Himalayas, where a glacial period is undoubtedly 
now in full operation, adding that such a temporary 
upheaval of the earth’s crust, of three or four miles in 


* Those identical electro-magnets I brought with me when coming to 


reside in New York, and have on more than one occasion loaned them to 
Profeesor Doremus, 
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altitude, is comparatively a mere trifle for a globe of 
8,000 miles in diameter. I added hesitatingly that, ac- 
cording to this suggestion, it was not necessary to in- 
vent an additional theory to account for a catastrophe 
like a universal low temperature, such as that our 
earth and the whole planetary system had moved 
over very cold regions of the celestial space. But 
Prof. Agassiz answered promptly: ‘‘ No; this cata- 
strophe was only one of the many cataclysms of vari- 
ous kinds which preceded the creation of new species 
of plants and animals, and fossilized the existing 
ones. He added that this glacial period was perhaps 
the greatest of them all, and took place a short time 
(geologically speaking) before the appearance of the 
human race. 

These were not his own words, as he expressed him- 
self in elegant French, with an enthusiastic convic- 
tion which reminded me of the eloquence of Arago, 
whom I had once the advantage to hear lecture in 
Brussels, some ten years previously. Ihave, however, 
attempted to give a correct report of his meaning. 

I ought to add that my boldnessin differing with him 
in opinion had not the least influence in regard to his 
friendliness and kindness to me, when on suitable occa- 
sions I had some questions to ask him, such as, for 
instance, certain details in the osteology of ganoids, 
about which I heard him give a most masterly lecture. 
His desire to benefit others with what he had found 
out was a predominating trait in his character, and 
he did this with the greatest pleasure, sometimes not 
devoid of humor, shown in his eyes, which, in reality, 
at certain occasions had a laughing expression. For 
instance, when, during a session of the American Asso- 
ciation in Boston, we were invited to an excursion by 
steamer outside the harbor and along the coast 
of Massachusetts, he was induced to talk about the 
enormous changes brought about by wave action on 
the shores during past geological ages. He stated, 
among other things, that the spot over which our 
steamer was sailing was once dry land. One of his 
lady hearers asked: ‘‘ Professor, in what year was that 
the case?” He answered promptly, ‘‘Madam, that 
was before the Pilgrim Fathers came here.” At the 
same time I caught his eyes, which were actually 
laughing when he winked; without that, his mouth 
showed no trace of his interior amusement. 

I have, however, seen the opposite expression in those 
same eyes. On one occasion, a certain ‘‘ Professor” 
Grimes, whose ignorance I had discovered by a previ- 
ous private conversation, commenced reading a paper 
on geology, in which he exposed his own absurd 
theories. Very soon Professor Agassiz jumped from 
his seat, his eyes flashing with scorn and indignation. 
He said: ‘‘Gentlemen, have we come together here 
to listen to the ravings of a man who does not know 
the A B C of geology? 1 call on the president to 
maintain the dignity of our association.” The motion 
was seconded almost by acclamation, and ‘‘ Professor” 
Grimes was compelled to sit down. It was just time 
for recess, and Professor Agassiz, when passing me, 
said, in a laconic way: ‘‘ That man will not trouble us 
any more.” 

On another occasion he was still moreindignant. It 
was when he had been invited to accompany a gentle- 
man who would conduct him toa place for seeing some 
“alleged new experiments.” They were those of a 
spiritual medium. As soon as Professor Agassiz found 
what was going on, he was not only angry and in- 
dignant, but declared himself insulted by those who 
brought him to such a place, thinking that he (Agas- 
siz) could be humbugged like the rest of them, and 
he left more angry than any one had ever seen him 
before. 
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Miners? Wages in Hungary. 

The daily wage ofa regular hand at the Hungarian 
mines is only 32 cents to 40 cents, and of a temporary 
hand 28 cents. Boys are paid from 12 cents to % cents 
a day, and women from 12 cents to 20 cents. In the 
coal mines the wages are rather higher; men are paid 
from 48 cents to 60 cents a day, boys 20 cents to 28 
cents, and women 18 cents to 20 cents. The wages in 
the iron mines are lower than those in coal mines, be- 
cause the iron mines are all situated in populous dis- 
tricts where living is cheap. In all small mines tools 
and blasting materials are given free to the men, but 
in large mines the men have to pay the cost price of 
the blasting materials and lights. The low rate of 
wages is astounding to the American mind, but when 
the cost of living is taken into account, the lot of the 
Hungarian miners is by no means so bad as appears at 
first sight. For instance, a very comfortable house 
can be obtained for $2 a month. Three rooms, such as 
could be obtained in a tenement house here at $8 to 
$10 a month, cost 60 cents a month there, and an attic 
can be obtained there at 20 cents a month. Wood and 
coal can be had on easy terms and in many cases gra- 
tuitously. Food and supplies are exceedingly cheap, 
and many mine owners sell their hands food at next to 
cost price. In many of the State mines a deduction 
from the wages of ¥ per cent is made for a music fund. 
All Hungarians are natural musicians, and Hungary is 
the home of true and unaffected music. 
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THE OTOCYON. 

South Africa, that region which is so productive of 
strange and remarkable forms in the animal and 
vegetable kingdom, is also the home of the peculiar 
beast of prey shown in the accompanying engraving, 
taken from a drawing of that excellent delineator of 
animals, G. Mutzel. The scientific name for this ani- 
mal is Otocyon caffer, or O. megalotis. Its enormous 
ears are what first attract the notice of spectators. No 
other beast of prey, with the exception of certain foxes, 
and we might add—if we except a number of bats—no 
mammal, has ears developed like those of the otocyon. 
What seems a necessity to the fox of the sandy desert 
that offers no shelter, as a means of perceiving the 
presence of some prey, or an approaching enemy that 
is hidden from his view by an irregularity in the sur- 
face of the ground or by darkness, and what is also 
indispensable to the nocturnal bat to aid him in catch- 
ing his buzzing insect prey, seems, at the first glance, 
an extreme and exaggerated development in one of the 
canide. But if we look closely at the construction of 
the animal, keeping in mind his manner of life and the 
nature of his food, which is very different from that of 
the other canidex, we will change our opinion. The 
teeth of the otocyon differ greatly from those of its re- 
lations, both in number and in the peculiar construc- 
tion especially of the molars. They are much more 


like the teeth of insectivorous animals than like those 
of beasts of prey; and this solves the problem. The 
conclusions which we draw from the construction of 
the teeth are correct. The otocyon is toa great extent, 
if not exclusively, insectivorous, and as he prefers, 
after the fashion. of his relatives, to hunt after sunset, 
a remarkably well developed hearing, by which he can 
perceive the slightest hum of the beetle or the buzz of 
the grasshopper, is of the greatest importance to him. 
The Englishman, Kirk, stated to the Zoological So- 
ciety of London, in the sixties, that packs of these 
animals hunted large mammals, such as antelopes, 
etc., attacking even buffaloes. But Brehm has shown 
that this is highly improbable, and as we observe the 
delicate form of the creature, noticing also his teeth, 
we see that the above statement can hardly be cor- 
rect. 

Our picture shows the form and proportions of the 
otocyon excellently well. It is about the size of a small 
fox. The fur is gray spotted with yellow, the legs and 
the upper part of the tail being darker and the under 
part of the body somewhat lighter than the rest of the 
body. The home of our canide extends over South 
Africa, stretching pretty far north, but they are most 
numerous at the Cape and in Caffraria. The specimen 
in the Berlin Zoological Garden, from which our 
illustration was made, came from the German posses- 
sions in southwestern Africa and was a present from 
Hauptmann v. Francois. 

Very little is known in regard to the history of the 


otocyon, from which we may conclude that these ani- 
mals are not very numerous or are difficult to obtain. 
Very few specimens have been brought t o the zoo- 
logical gardens, of which studies could be made, and 
the subject of our illustration was, unfortunately, very 
short lived. Lack of proper food after a long sea 
voyage was probably the cause of its early death. As 
we stated above, our illustration was taken from the 
living animal, and is the first that was ever drawn by 


anfartist, who has thus rendered an‘important service to | 


science. We hope that, through the numerous friends 


possible to obtain a perfectly healthy specimen of this 
most peculiar of all the dog-like animals, so that 
closer observation may throw more light on its habits. 
—Illustrirte Zeitung. 
0 ee 
A Modern Model Ranch. 
BY H. C. HOVEY. 

The term “ranch,” derived from the Spanish 
“rancho,” is capable of wide application. It fits the 
rude herdsman’s hut amid the prickly pears and bunch 
grass, and also the magnificent country seat of a Cali- 
fornia willionaire. But it might properly be limited 


to the plantation where a farm house is surrounded by 
the huts of the peons, and where stock raising is car- 
ried on, combined it may be with orchards and general 


ered 2,664 acres, all under fence, and suitably divided 
into timber land, farm land, pastures, alfalfa fields, 
orchards, and gardens. 

Having just attended an ‘‘irrigation convention,” 
my curiosity was aroused as to the methods taken to 
water these extensive grounds. There are two artifi- 
cial lakes, each holding about one million gallons, and 
supplied by an acequia from the Gallinas River. Two 
other and smaller lakes are fed by perpetual springs 
flowing from a small canyon amid the hills. Marvel- 


; ous crops are reported as raised by means of this effi- 
and far-reaching connections of the garden, it may be | cient irrigation. 


Mr. Cravens assured me that the 
yield from the orchard alone, in 1891, was at the rate 
of $800 per acre. Four crops of alfalfa are cut annu- 
ally. It should be added, however, that only 350 acres 
are in actual cultivation, of which 275 acres are in 
alfalfa. 

After a stroll through an adjoining Mexican village, 
with its quaint adobe huts and its contented people— 
too contented indeed for their best welfare—Mr. Cra- 
vens exhibited, for my amusement, the paces of a fine 
black mare, of which he was very proud. After show- 
ing the trotting, running, and leaping powers of the 
creature, he asked me if I thought my Kodak could 
catch her in the act of leaping a bar. Setting my tri- 
pod, getting the bar fairly within the field, fixing my 
shutter at the hundredth of a second, I succeeded in 


THE OTOCYON. 


farming. Having expressed my wish to see such a 
ranch, in the hearing of gentleman at Las Vegas, an 
invitation followed to a dinner party at the Romero 
Ranch. A ride of five or six miles over a charming 
road brought us to the place. It is also accessible by a 
switch from the Santa F6 Railroad. 

I had been told that the farm house was an “‘ adobe,” 
but the fact had not been mentioned that the adobe 
was covered with cement stucco, and that there were 
fine porticoes, observatories, a metallic roof, and hot 
and cold water throughout, and most other modern 
‘conveniences. From a large hall we were ushered into 
spacious parlors, five sets of sliding doors enabling our 
host to throw the whole lower floor into one large 
salon. Elegant furniture, well stocked libraries, a 
grand piano, and a most charming company of guests, 
were among our surprises. After dinner we were 
taken to see the model kennels, hennery, ice house, 
and the substantial two-story stone barn, carriage 
house, carpenter’s shop, and other surroundings. There 
seemed to be a most thorough equipment of tools, 
machinery, and vehicles, among which we noticed a 
tally-ho coach. 

This really princely mansion was originally built by 
Don Trinidad Romero, from whose hands it passed to 
the ownership of Arthur L. Cammell, Esq., of Derby- 
shire, England, and finally came into possession of the 
present owner, Mr. James H. Cravens, to whose hospi- 
tality we were indebted for a most enjoyable day. In 
reply to my inquiries, he told me that the ranch cov- 
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taking a photograph of ‘‘ Hermosa” and her rider in 
mid-air that looked as if they had just been struck by 
lightning. My faithful Kodak was next turned toward 
the mansion itself, with a more clear result, though 
hardly more gratifying. 

While the Romero Ranch excels most of the New 
Mexican homes, the fact should be noted that, as far 
as I was concerned, it was selected at random from a 
number that I had thought of visiting, and the fore- 
going description is published for the information of 
the public about a region that is generally regarded as 
“arid,” and held only by beings half civilized. The 
tourist who hurries over the broad plains, and whirls 
across the mountain passes, gets no adequate idea of 
the imperial domain that is being gradually brought 
up to the dignity of a great American commonwealth, 
worthy of an honored place in the sisterhood of the 
United States. 

te 

A NEW process of warping and beaming has been 
inaugurated at Westfield, Mass., by the building of a 
machine which takes the yarn direct from the cop or 
bobbin and winds it upon the 3 inch skewer, entirely 
dispensing with the spools now used in creels for warp- 
ing. By winding on the skewer direct the space occu- 
pied by the heads and barrel of the spool is entirely 
used for yarn, thus making a great gain in quantity, 
reducing waste, and enabling one tube of this yarn to 
make two warps with one tying in, thus securing great 
saving in time. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 


Car CouPLine.—William H. Harris, 
Newberry, S.C. This invention relates particularly to 
twin jaw couplers, the device provided beirg very sim- 
ple, and having but few parts, while one of the,jaws 
automatically and safely locks to effect a coupling. 
The drawhead has a central cavity and side recess, and 
the coupling jaw has a coupling and locking arm, and 
when two cars are brought together, the coupling arm 
of one-car contacts with the locking arm of the oppu- 
site car. The uncoupling is effected by rocking a shaft 
journaled at the end of the car, whereby a pivoted 
catch block is raised, and may be fixed in elevated posi- 
tion if desired. 


CABLE TRACTION SyYsSTEM. — George 
Muller, Hoboken, N. J. This is an improvement on a 
former patented invention of the same inventor, pro- 
viding a system which permits the employment of two 
cables for each track and reducing the friction to a 
minimum, the picked up or dropped cable not com- 
ing in contact with the other one. The invention 
consists principally of two sets of pulleys arranged on 
opposite sides of the cables on an § or similar curve, 
each set of pulleys comprising two pulleys, one for 
each cable, and mounted to turn in a yoke adapted to 
swing. 


CABLE RAILWAY CURVE.—The same 
inventor has likewise obtained a patent relating to 
cabie traction with a duplex cable system as applicable 
to its use on curves of the roadbed, the improvement 
providing for the convenient use of either cable ona 
curve without one cable interfering or coming in con- 
tact with the other. Two sets of supporting devices 
are arranged on opposite sides of the cables to pass one 
cable over and above the other, ard, with two cables 
entering the curve one above the other, a device is pro- 
vided for passing and guiding and crossing the lower 
cable over and above the other, so that on leaving the 
curve the position of the cables is reversed. 


Rai, Jomnt.—George G. Stacy, New 
York City. This invention relates to a former patented 
invention of the same inventor, providing a cheap, 
strong and simple joint, which may be easily applied 
to the meeting ends of rails to hold them so that they 
cannot move lengthwise or sideways. It consists of 
angle plates whose vertical portions fit the rail webs, 
and with outwardly extending notched base flanges, in 
connection with a base plate to receive the rails and 
having uprights fitting the notches, the uprights having 
side.arms overlapping the flanges. The joint isa very 
strong one, practically making the rails continuous, 


Electrical. 


ELEctTRIc RAILWAY TROLLEY AND 
ConpvuIrs.—Wilton F. Jenkins, Richmond, Va. Three 
patents have been granted this inventor relating to 
railways having underground electric conduits. With- 
in a conduit carrying two conductors or circuit wires, 
one carryingcurrent to the motor and the other return- 
ing it therefrom, means are provided for separating or 
insulating from each other the wheels or rollers that 
travel upon the conductors, together with means for 
insuring a steady and constant contact between the 
trolley wheels and the conductor, the trolley being 
loosely connected to the car. One of the patents also 
provides means for adjusting the trolley to the car in 
such manner as to permit the connection to be read- 
ily made, a drag connection being provided for the trol- 
ley which may be reversed without disconnection from 
the car, while vertical and lateral vibration between the 
car and trolley will be taken up. Avother of these in- 
ventions provides a novel construction of the body of 
the conduit and means for holding the conductors in 
proper insulated position, The tubular conduit has a 
continuous longitudinal slot on its upper side and 
transverse externa! re-enforcing ribs, terminating ex- 
ternally some distance from the slot and reappearing 
internally, while adjustable slot plates are applied to 
vary the width of the slot. 


Mechanical. 


Diz PLate.—Lewis OC. Wetzel, Belle- 


fonte, Pa. This invention provides a very effective im- 
plement, of durable construction, by means of which 
the desired sized die may be conveniently brought 
into the,proper position for immediate use, a series of 
different sized cutters being provided in the same tool, 
while the die stock can be readily opened after the 
thread is cut to disengage the dies from the threaded 
bolt. 

Fioor Jack.— Edward A. Bullock, 
Bellefonte, Pa. This is an implement which may be 
readily shifted from one joist to another, its grip por- 
tion being adjustable to fit joists of varying thickness. 
It is designed to be quickly and conveniently oper- 
ated to force the tongue of one floor board into the 
groove of the next board, making a perfect joint be- 
tween the two boards, while the last board laid is 
nailed to place. Its construction is very simple, and 
one person may operate the device and nail the board 
to the place in which it is held by the jack. 


MatcH AND TooTHPICK MAcHINE.— 
Joseph Boulard, Newport, R.I. Blocks of wood fed 
tothe machine designed hy this inventor are rapidly 
cat into toothpicks or matches, according as the 
machine may be adjusted for one or the other kind of 
work. The machine will also point the splints, deliver 
them into ‘a carrier, dry them thoroughly, and finally 
deposit them in a suitable receptacle. In the making 
of matches it dips the splints in the baths, so thata 
finished article is made by the machine. 


WELL DRILLING MACHINE. — James 
W. Draper, Frederick Draper and Walter Ellsworth, 
Alden, Iowa. This isa simple and durable machine of 
improved construction, designed to be very effective, 
and to be operated at a high rate of speed. The main 
driving shaft, journaled in the base of the derrick, im- 
parts motion to a walking beam, by means of which 
the drilling tools are lifted and dropped, the amount of 
lift and drop of the tools being conveniently regulated 
by adjusting clamps on the beam. 


PoLisHING WHEEL.—John McClellan, 
Greenbush, N. Y. A wheel designed for couveniently 
polishing marble and other material,is provided by this 
invention, The wheel is attached to an ordinary pol- 
ishing machine, and the invention consists of un in- 
verted revoluble cup, adapted to contain the grinding 
material, an adjustable ring on the rim of the cup hold- 
ing the material in place and preventing the cup from 
striking the marble. 


MECHANICAL MOVEMENT. — Felix 
Meny, Elizabeth, N. J. Two rock shafts are, accord- 
ing to this invention, controlled from a reciprocating 
crosshead, frovided with slotted arms, or drivers, one 
delivering the crank pin to the other, to carry it around 
a half revolution. The reciprocating crosshead has 
pivoted wings engaging the crank arms of the rock 
shafts, and adapted to be locked in place, the improve- 
ment being designed to facilitate converting recipro- 
cating into rotary motion effectively and uniformly, 
avoiding dead centers. 


Agricultural, 


HARVESTER.—Jacob T. Mider, Wathe- 
na, Kansas. This invention relates more particularly 
to harvesters in which the heading and thrashing of the 
grain is effected as the machine travels over the field, 
the machine heading, thrashing and separating the 
grain in a simple, rapid and economical manner. The 
parts of the machine are so arranged that the several 
operations are carried on continuously, without wast- 
ing, and detachable bins are provided whereby the grain 
may be gathered in bins ready for shipment. 


Hay Stack CurrER.—John T. Evans 
and Joseph H. Douglass, Adamsville, Utah. A ma- 
chine which may be placed above the stack or over 
Piles of hay to be operated upon is provided by this 
invention. The machine is adapted to be operated by 
hand, and carried across the stack or stopped at any 
desired point, for cutting out large or small sections of 
hay for baling or shipping purposes, or for being fed to 
cattle andstock. Upon a bed vertically adjustable upon 
trestles is a traveling carriage, carrying a vertically re- 
ciprocating crosshead, to which is secured a knife 
projecting below the bed, means being provided to 
simultaneously move the carriage and reciprocate the 
crosshead. 


Miscellaneous, 


SELF-RECORDING PLANOGRAPH.—Jus- 
to Soler (deceased), Yanko, Porto Rico, W. I. (Perry B. 
Turpin, administrator), This machine is mounted on 
three wheels, and adapted to be moved over the ground 
by hand, a strip or ribbon of paper anda pencil being 
used to make horizontal angles,,lines or curves, and an- 
other pencil being used to mark elevations or depres- 
sions. The paper is caused to travel under the pencil 
at a speed bearing a known relation to the diameter of 
one of the main wheels, thus affording a scale for 
readingthe scroll made by the pencils, which forma 
figure on the paper similar to the ground measured. 


EYEa@LassEs. — Adolph H. Hartmann, 
Brooklyn, N. Y. An attachment for glasses is pro- 
vided by this invention, to hold the glasses in proper 
position before the eyes, and prevent them from drop- 
ping downward or slipping out of place. It is so made 
as to conveniently accommodate itself to any shape of 
nose, and the device may be attached to glasses of any 
description. It consists of bracket-like strips detach- 
ably secured to the frame, each strip having a vertical 
portion and a foot section, the strips forming auxiliary 
clamps to engage the nose. 


Caustic ALKALIES AND CHLORINE.— 
Farnham M. Lyte, London, England. This invention 
provides a conjoint process of continuously producing 
caustic alkali and chlorine by decomposing an alkaline 
nitrate by heating it with ferric oxide to evolve nitrous 
fumes, decomposing the residue by boiling with water 
into caustic alkalj free from iron and a precipitate of 
ferric hydrate, converting the nitrous fumes into aque- 
ous nitric acid, dissolving plumbic oxide therein, pre- 
cipitating plumbic chloride, fusing it and decompos- 
ing it electrolytically into chlorine and metallic lead, 
and finally converting the lead into plumbic oxide and 
the ferric hydrate into ferric oxide, for recommencing 
the cycle. 


LIFE SAVING AND PLEASURE CRAFT.— 
Arthur B. Shearer, Reno, Nevada. Three separate and 
distinct boats, connected together and propelled by an 
electric motor, forms the distinctive feature of this in- 
vention. Each boat has a copper bottom,an air and 
water tight cover for its deck, is divided into compart- 
ments, and has a motor which may be operated from 
the shore or from the deck of the vessel. The boats 
are joined together with strong braces,covered with 
steel mesh asa platform for passengers, and here are 
seats with straps buckled across them, while there are 
suspended knotted ropes to enable persons in the water 
to pull themselves upon the craft. 


Nut Lockx.—Axel Warenskjold, San 
Diego, Cal. This is a safety nut for wagon axles, 
bolts, etc., and is of very simple and durable conetruc- 
tion, readily applied, and very effective. It is longitudi- 
nally and internally grooved, and has a longitudinally 
sliding spring-pressed key crossing its bore, the spring 
pressing the key toward that end of the bore which re- 
ceives the bolt. The spring and the key are always in 
position in the nut so that they cannot be lost, and the 
nut is always ready to be attached. 


HARNEss Tua.—Samuel P. Chandler, 
Lake City, S. C. This 16 a thill tug, comprising a 
yielding loop portion, having‘rigid end sections arranged 
to be interlocked and detachably connected, eo that 
they may he readily separated to allow of the unhitch- 
ing of the horse from the shafts. The device is simple, 
inexpensive and very efficient. 


VEHICLE BRAKE.—Ernest W. Broad- 
head, Dolores, Col. This brake is designed to be com- 
paratively noiseless, the construction being such that 
the brake shoes will be normally out of engage- 
ment with the wheels. A shaft journaled under the 
vehicle, and having crank arms carrying the brake shoes, 


has an upwardly extending arm connected by a link 
with a foot lever, while a spring around the shaft, hav- 
ing one end secured to an adjustable collar and the other 
end tothe ehaft bearing, keeps an even tension upon all 
the joints of the brake. 


VELOCIPEDE,—Abram C. Shelley, 
Blythebourne, N. Y. A machine especially adapted 
for,traveling upon water is provided by this invention, 
its construction also admitting of its quick and easy 
adjustment for use upon land. The wheels are formed 
in two sections, one adjustable toward the other, the 
sections being connected by detachable floats with stiff 
heads and flexible bodies, and removable paddles being 
held in the wheels. The machine is designed to ride 
upon the waves and not plow or sink into them, and 
combines economy of construction with lightness and 
strength. 

Door SPRine.—John A. Cooper, Nash- 
ville, Tenn. The spring proper, according to,this in- 
vention, has a terminal portion or limb at its fast end, 
adapted to engage in removable manner with fixed 
holders or staples, a socket or shank piece entering in 
and engaging the opposite or free end, while a remov- 
able wrench, adapted to engage the shank piece, forms 
a part of the spring fixture. The improvement forms 
an attachment for convenient application to light or 
heavy doors, gates, etc., the spring being readily tight- 
ened or loosened, or taken off and reversed as desired, 
without the aid of special tools. 


HOLDER OR RacK.—Charles Worden, 
Rye, N. Y. This is a device more especially designed 
for conveniently holding brooms, billiard cues, and sim- 
ilar handled articles, automatically clamping the han- 
dles and permitting the ready removal of the articles 
when desired. The device has a series of vertical ribs 
between which the handle is passed, and aroller travels 
in a recess in the inner side of one of the ribs, the bot- 
tom of the recess being inclined outward and upward 
from near the lower end of the rib. The article is thus 
held suspended, and the greater its downward pull, the 
tighter will the roller press against it to sustain it. 


INKKSTAND.—Liston B. Manley, Du- 
luth, Minn. This is an improvement on ja former pat- 
ented invention of the same inventor, the inkstand be- 
ing rendered more simple and more easily manipulated, 
while being more readily attached to a desk and occu- 
pying less room. A standard to be attached to a desk 
forms a swing support for the entire stand, and the 
sockets receiving the ink wells are so connected with 
the adjustable arm that when the arm is carried up- 
ward the ink wells willalways maintain a horizontal 
position, the ink wells being movable laterally as well 
as vertically. 

Norgz.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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(4516) J. B. B. asks: 1. Does a boat 
run faster when she is loaded by the head or stern 18 a 
question under discussion. One claim is that when 
loaded by the head the position of the boat makes her 
run down hill. and when loaded by the stern she has 
to run up hill. Others claim that if loaded by the 
stern she is made to float higher and requires less dis- 
placement, and if loaded by the head she is forced 
down into the water. A. Boats for speed as built after 
modern practice have their lines formed for the great- 
est speed or least resistance ona specified water line, 
with their keels generally sloping to a greater draught 
near the stern. Loading by the stern or head interferes 
with the speed by changing the form of the immersion 
lines. In sailing craft loading by the stern is required 
to acertain amount to counteract the tendency to dip 
the stem by the action of the wind on the sails. 


(4517) W. H. B. asks: 1. Is lead or iron 
ballast better for a sailing yacht than stone? If so, has 
it been proved? A. Lead or iron is the best ballast for 
sail yachts, because of its density allowing a given 
weight to lie closer to the keel and thereby give 
greater stability to the vessel. 2. What would it cost to 
build a steam yacht 12 feet keel? Will a cylinder 
2x3 inches drive the boat at a fair speed? A. Do not 
know the cost. The 2x3 inch cylinder will run the 12 
foot boat ata fair speed. 3. Do you illustrate all the 
new war ships launched? A. We have illustrated many 
of the new war ships of the United States Navy. 


(4518) L. L. H. says: We have a 144 
inch pipe laid from our factory to a river, which is 47 
rods away and is about 26 feet lower than the factory. 
The pipe enters a bank as it nears the factory and runs 
into a large well 12 feet below the surface of the ground, 
The well is 26 feet deep and the pipe turns from where 
it enters the well and goes to the bottom, then turns up 
again in a U form to aheight of 6 feet. Here we have 
a Vanduzen steam jet pump which drew the water from 
the river for about three or four months after it was first 
laid, but since then has given us considerable trouble. 
J would like to know if you think a piston pump would 
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work any better thanthe jet. Weuse the city water 
works for cleaning out the pipe when it gets dirty. 
There are no elbows inthe pipe except where it turns 
down in the well; all other turns were made by bending 
the pipe. Do you know of any way that we can con- 
vey power to the river, such as compressed air or some 
other way, ty which we can force the water up to fac- 
tory withont too much outlay ? A. The obstruction in 
the pipe that prevents the jet pump from working sat- 
isfactorily, would also interfere withthe action of a 
pump. If the pipe is of wrought iron, not galvanized, 
it is liable to rust and form nodules on the inner sur- 
face throughont its length, which decreases the area 
and increases the friction. By raising the pipe at the 
river end and connecting with the water works pipe at 
the factory end, giving the full pressure on the pipe 
would show by the stream at the river end whether the 
pipeis permanentiy obstructed. If found to be ob- 
structed, the pipe should be taken up ard cleaned by 
pushing a smaller pipe through with a sharpened coup- 
ling on the end, a little smaller than the bore of the 144 
inch pipe. If there should be a full, strong flow from 
the pipe, the next possibility will be air leaks. Toas- 
certain the fact, arrange the steam jet so as to discharge 
from an open pipe and start the jet. If there is air in 
the pipe or airleaks, the discharge will sputter, or be- 
come intermittent, possibly stop altogether. This is 
supposing that the start is made with the pipe fully 
charged with water. There is also a possibility that 
the separation of the air fromthe water by the par- 
tial vacuum in the siphon suction pipe may cause some 
trouble by accumulating at the apex and separating 
the water in the pipe. By your statement, your siphon 
has a probable lift of 26 feet or nearly its limit, and it 
may be that thisis the source of yourtrouble. You 
can transmit power to drive a pipe pump by a wire rope 
system from a pulley in the factory toa pulley at the 
river with a couple of supporting pulleys at proper 
distances to keep the wire rope from vibrating. 


(4519) G. J. asks: 1. Is there in exist- 
ence a perfectly working long-distance pneumatic 
tubesystem? A. No; probably a mile or less. 2, 
What is the longest electric railway in existence? A. 
5 or 6 miles, 3. What are the prospects of a near 
adoption of electricity on the steam railroads? A. 
The prospect is very distant. The system of wiring 
would be too intricate for the immense traffic and yard 
switching of our great railways. 


(4520) Reader writes: Some years ago 
Isaw at this place an exhibition wherein apparitions 
were made to appear on the stage by what was said to 
-bethe manipulation of mirrors under the stage of the 
theater. A form of a woman would appear, first in a 
transparent mist, and then would assume a perfectly 
lifelike sppearance. A. The illusion to which you re- 
fer is produced by a plate glass mirror erected upon the 
stage at such an angle as to reflect the image of the 
figure below the front of the stage, a strong light being 
thrown upon the figure. This illusion is known as 
‘* Pepper’s Ghost.” 


(4521) W. G. 8. asks: For bathing pur- 


poses is artesian well water healthful or unhealthy ? A. 
Artesian well water is healthy for bathing as much so 
as for household purposes. The wells that furnish 
hard water do not afford the satisfaction to bathers as 
thesoft water wells. A little ammonia in the hard 
water makes a satisfactory and healthy bath, The 
mineral constituents of the hard water from artesian 
wells are principally lime and magnesia, with their va- 
rious combinations. Some wells furnish water of de- 
cided sanitary properties. 


(4522) E. G. A.—The following isa re- 
ceipt for herb beer: Pour boiling water on 2}4 ounces 
sassafrass; 144 ounce wild cherry bark; 2)4 ounces 
allspice; 214 ounces wintergreen bark; 14 ounce hops; 
14 ounce coriander seed; 2 gallons molasses. Let the 
mixture stand 1 day. Strain, add 1 pint yeast, enough 
water to make 15 gallons. This beer may be bottled 
the following day. 


(4528) C. C. asks how toharden a chisel 
for chipping casehardened iron. A. Heat the chisel 
after sharpening to a lowcherry red and then plunge 
it in a saturated solution of chloride of zinc. The 
chisel must be rehardened whenever it is sharpened. 


(4524) F. 8. B. writes: 1. It is said that 
if balls of wax and lead are dropped from the top ofa 
building, they wiil fall together. Do you think this 
is wrong? A. There would be a difference, but it 
would be almost imperceptible. In a vacuum, both 
bodies would fall in the same time. 2. How do scien- 
tists explain that capillary attraction is nota case of 
work being done without an apparent loss of energy? 
A. In rising in a moisted tube water obeys the force of 
cohesion exercised over apace, which represents the ex- 
penditure of energy. To extract the water from the tube, 
an exact equivalent of work would have to be done. 
Potential energy is represented by the separation of 
the water in mass from the water wetting the walls cf 
the tube, or by the separation of the water in mass 
from the dry walls of the tube, if we assume a dry tube 
to be used, and adhesion to be one of the actuating 
forces. 


(4525) W. E. P. asks: How should the 


8-light dynamo be connected for the best results, when 
used for charging storage batteries, and how many will 
it fll; batteries to be connected in series, and using a 
1-horse power Shipman engine for power? Dynamo 
is now connected as shown in Fig. 1 (large cut) in 
SuprPLemMent 600. A. The 8-light dynamo should be 
connected in serips for use in charging storage cells. 
You should connect your cells in series. The dynamo 
will charge from 10 to @ celle. The rapidity of charg- 
ing diminishes with the increase in the number. 


(4526) J. M. writes: 1. Please give some 
antiseptics for agelatine emulsion for dry plates? A. 
SUPPLEMENT No. 541 contains full inetructions for mak- 
ing emulsons, 2. Where may the wooden valves used in 
the air pump, Experimental Science, p. 92, be bought ? 
A. These valves are not on sale. They are easily 
made, and with very little effort you can make them 
yourse'f. 8. How could the motor, on p. 498 of the 
same book, be best converted into a dynamo, and what 
would be the power of the same? Also name books con- 


taining instructions for making simple dynamos, with- 
out the need of lathes or special tools. A. Make the 
field magnets of cast iron,and windthe field magnet 
and armature with No. 20or No. 22 wire. 4. Ihave a 
lantern which is identical’with the one described on 
p. 594, but have not changed it in any way. It shows 
colored slides quite well, but will not show a good 
picture off a photo, slide. How could Ichangeit? A. 
Modify the lantern in the manner described in Experi- 
mental Science, that is to say, replace the front lens of 
the objective with a meniscus of the same focus. 


(4527) J. F. R. asks: Is it safe to fasten 


a lightning rod to a wooden house with staples, without 
insulator glasses? A. Yes. 


(4528) W. C. Moore writes: I inclose, 
you will find, a leaf of a plant found in west North 
Carolina the natives call ** gall of the earth” or *‘ rat- 
tlesnake’s king,” the milk white juice of which is said to 
be an immediate and sure cure for rattlesnake bites. I 
have made some notes on the subject. So please let me 
know if it is generally known to the scientific world, 
and what its analysis is, and I will be pleased to furnish 
you specimens and what information I can procure. 
Anewer by Prof. C. V. Riley: The leaf accompanying 
Mr. Moore’s letter is what is known as rattlesnake 
root, Prenanthes altissima, Hook. It is referred in the 
botanies to the genus Nabalus, and is popularly known 
as white lettuce, rattlesnake root, etc. There may be 
some foundation for the belief your correspondent re- 
fers to,and the common name of the plants of the 
genus would indicate such a property. Icannot find, 
however, any authorities which accord to it this power 
of curing rattlesnake bites. It is used as an astringent 
in dysentery, and an analysis of the plant which has 
been made indicates that it contains tannin and various 
inert propertics. 


(4529) G. C. H. writes: I send you by 
mail to-day, under a separate cover, two bullets which 
were picked out of the snow after a target shoot Febru- 
ary 22. The projectiles were fired from the best breech 
loading target rifles with heavy charges of powder, 
and, ‘after flight of (200) two hundred yards, passed 
through a paper target backed by one thickness of cot- 
ton cloth (sheeting), then entered the snow, penetrating 
but a few inches, and were picked up with the points 
marked as you now see them. The feature to which I 
specially desire to call your attention is this peculiar 
marking upon the point. It is a reproduction of the 
surface of the cloth, in which you can trace every 
thread of the fabric. It is possible that the tremen- 
dous velocity of the bullet made the impact equiva- 
lent to the blow upon a stationary and immovable ob- 
ject, or that a small piece of the cloth may have been 
punched out, and, going forward with the bullet, was 
impressed between the bullet and the snow. The mat- 
ter may be sufficiently interesting for you to express an 
opinion upon. A. Your first explanation appears rea- 
sonable. 


TO INVENTORS. 


An experience of forty years, and the preparation of 
morethan one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patentseverywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


August 30, 1892, 
AND EACH BEARING THAT DATE. 


[See note at end of listabout copies of these patents.] 


Addressing machine, F. D. Rettich................. 
Air, apparatus for heating compressed, R. ae 


Air brake coupling, J. T. Hayden. . 
Air compressor, M. Dillenbur, 
Air ducts, sheet metal, J. N. 
Alarm. See Door alarm. 

Anchor, R. 8. R. Chrietzberg.. 
Animal shears, C. & H. Burg 
Animal trap, C. B. Trumble. . 
Armatures, device for removing, Ss. H. Sharp- 


steen 833 
Axle bearing, 5 8. Arnold.. 2 481,545 
Axle bearing, T. J. McGee..... 481,911 
‘Azimuth circle, BE. 8. Ritchie 481,625 
Baby walker, P. Wiberg............ 609 


Balance, proportional, 6. H. Jadwin 
Balance, recording, C. F. Ames 

Band cutter and feeder, Johnson & Phillips.. 
Barre] stand, C. Rettig 
Basic lining, J. Reese 
Battery. See Galvanic battery. 


tery. 
Bedstead brace, J. Gribben.. 


481,628 
Bedstead, folding, 7 Hambii 481,757 
Beer, ale, etc., chip for, J. J. Wo 1, 
Bicyde, F. J Jewett.. 481, 
Bicycle, L. J. Phelp: 8. 481,734 
Bicycle carr ier attachment a Sa tag ere Se. 481,890 
cycle sup porting frame . er a+ 481, 
Board. See Keyboard. ” 
Boarders and distributing oil, appeal for re- 
pelling, F. Byle..............ecccecees sccce.secsees 481,615 
Boat. See Life boat. 
Boiler. oe Steam boiler. 


del 
Box. See Butter box. Le M. 
Box board matcher and jointer, E. Fischer 
Brake. See Magnetic brake. 
Brace. See Bedstead brace. 
Brick, P. S. Loveridge...............cceecesecee sence 
Bullets. machine fur swaging and creasing, J. F. 

McGrail esc ares Ve ieee hie ees dies ata nce 
Bureau and washstand, combined, H. Couillard.. 
Burial apparatus, J. B. ‘Beugler se desiee ces soa rents 'o.8 
Burner. See lamp burner. 
Butter box, Meloney & Criswell.................068 
Button and lacing hook. combined, He J. Miller... 
Button attaching machine, C. M. Platt... ..481,58 
Buttons, sale card for, C. RG. 
Calendar, C. N. Hoyt.. eo 
Camera plate attachmer Min 
Can. See Roving can. 
Can testing machine, Kendall & Schaake. 
Gappin machine, J. F. Wittemann....... 

akes, slack adjuster for, F. J. Cole.... 


Bentrerat 


‘ Choppin: 


Car coupling, T. J. Booz 481,891 
Car coupling, E. Brockway. 481,660 
Car coupling, J. S. Hunter.. 481,567 
Car coupling, D. W. & G. Jew 481,906 
Car coupling, J. K indelberger 1,907 
Car dump, J. Odorizzi.. 481,811 
Car motor, street, J.G. 481,715 
Car step, extensible, W. 81,658 
Car, street, J. A. Mehling.. 800 
Car, vestibule, G. Hancock 481,902 
Car wheel, H. Guels......... 481,862 
Carpet sweeper, G. 8. Pantord:. 481,829 
Carriage wrench, J. A. Corey.. 481" 749 
Carrier. See Reel carrier. 
Cart, dumping, W. H. & H. ag Bowler............. 481,843 
Cartridge loading tool, W. N. Beardsley et al...... 481,887 
Case. See Watch case. 
Cash register and indicator, E. F. Roberts......... 481,824 
Cash engeister, indicator, ae recorder, Ww. F. ety 
Casting and working : 
in, W. E. May....... 481,799 
Casting Tmachine, type, - 481,760 


inshillw 
Ceiling, cohesive combined lintel, R. Guastavino, 
Ceiling, metallic, W. W. & R. H: Old. 207777 : 
Celery digging machine, M. M. Ranney.. 
Chains, mai machine for making sheet metal, Austin 
1S) VT isieis sige scien Seneca 8 seis tia'e eine S ee cowvece es 
Chair. See Rail chair: 
Chair, J. W. McDonough 
Chandelier, extension, F. Overholt.. 
machine, G. W. Mason.. 


Churn, 
Churn souk e 


Cleaner. 
Clock, electric central, N. Prokhoroff... 
Closet. See Water closet, 
pecan drying machine, F. _ Gobile ie al 
Clothes line support, R.’McNab.. 
Clutch, friction, W. Kershaw 
Coal, electrically driven machinery for cutting, 
B. & C. W. Atkinson 
Coal screen, S. Griffiths.. 
Coffee pot, R. F. Randall 
Coffee pots, etc., sediment gatherer for, J.C. Ww. 


Boice - 481,547 
Coin-controlled mechanism, H. E. Perry 481,816 
Combing machine, Offermann & Ziegler. 481,812 
Compound engine, G. 8. Strong 481,773 
Conveyer, P. C. Wilson 481,837 
Cooking Vessels, fume @ 481,901 
Corn popper, D. Swenson.. 481; 877 
Counter rail, foot b bracket, 

bined, W. C. 481,568 
Coupling: See ‘Aird: brake ‘coupling. Car coupling. 

niversal coupling. 
Cultivator attachment, A. S. Gilkey.. Nene - 481,667 
Curtain ature, C. M. Banks....... 481, 
Curtain rod, 8. R. Reatiron:, sacesuse 
Cut-off, rain water, W. C. Maxfield... 81, 


Cut-out, sein rosette, Pass & Seymour. 

Cutter. and cutter. Meat cutter. 
Satter 

Cutter head and knife, C. Grotz... 

ra? or drill applicable to coal, e' 
eta 

Cyclometer, 

Dental burring tool, R. G 


Potato 


Digger. See Post hole le digger eoteto digger. 

Door alarm, electric, M. Bessey.. sane .. 481,711 
Door closer, A. D. Lodge. . 481,798 
Drainage trap, E. E. Gold.. 481,727 


Drawer pull, R. 


; Blchstaedt. aoe 
Dress pad, #. Goldman. . 
Drill. ‘See Rock drill. 
Dyeing with alizarin, H. N.F. Schaefer, +» 481,591 
Election booth, J. Jones.. 4813571 


Blectric circuit connection, ‘AU Nott” 
Electric conducting wires, safety attachment for, 
R. Furgang 
Electric conductor conduit, A. Noll 
mo oe safety attachment for, R. 
‘urgan 


481,914 


J. Spragu 
Electric motor or dynamo-electric machine, R. 
Lundell 
Elevator. T. Mason.. 
Elevator controlling mechanism, E. 8. Matthews. 
Embroj dering machines, fabric holder for, T. D. 
NEP. cs esvacecsdvacdes ss ezesaenecnee se ara 
Engine. See Compound engine. 
Envelove machine, L. P. Bouvier. 


Evaporating apparatus, portable, 
Exercising machine, C. G. Miller.. 
Fan, electric, F. H. Beers. eitissaiaes 
Fence wire fora a . C. Wickers.. . 481, 
Fencing, die for ai i'n machines for ‘making me- 

tallic, T. V. Allis... occ eee c eee cence ete ees 918, 
Ferrule, W. He Gaskill, 481,753 
Fifth wheel, H. Olsen...... 481,655 
File, document, E. A. Sharp........... 81,593 
File, revolvin; ‘paper, R. Ez Ferguson. 481,857 
Filter, J. M. Wasson............00.0.0:e0e 1, 


Fly trap, mechanical, E. Rathgeb. 

Frame. See Bicycle ‘supporting frame. 

Furnace. See Open hearth furnace. 
furnace. 

Furnace grate, £. C. Sooy 

Furnaces, air supply for boiler, I. V. Seholfield, 


Smelting 


Jr 

Galvanic battery. W. J. Engledue.. 
Game apparatus, J. W. Buck.. 
Game apparatus, A. Scholz 
Game counter, Sturgis, J 
Game, parlor, 8. Geone.. 
Gas heater gr and burner, 

eater or radiat ay A. Wolff.. 


Gases, t 
Gate, G. 
Glass tube, TAnIpIce, P. J. sieitiss 
Glycerine, apparatus for rectifying, R. O. Un- 


1 
Gold and silver from their ores, method of and 
apparatus for extracting, Aylsworth & Payne 
Grain drier conveyer, E. M. Parker 
Grating, jail, G. L. Norrman 
Grinding mowing machine knives, machine’ tor, 
M. Balmes 
Guest call, electric, F. Benn 
Gun cleaner, W. H. Ferris 
Guns, apparatus for mode 
Denoyelle...............00.065 


I. 


Gymnastic apparatus, C. C. Neily. 481,807 
Hame fastener, R. G. Armstrong. 481,725 
Hand rake, T. Coldwell - 481,895 


Harness, hanger for swinging, R. G. Armstrong... 
Harrow for listed corn, R. Lyons 
Harvester and binder, J. M. Trier.. 
Hay and grain loader, F. J. Lovell 
Heater. See Gos heater. 

Heater for food, ete. G. L. Hinderer 
Hinge, C. OSborne...............seseeeeeennene 
Holder. Eee Paper holder. Paper roll hi 

Sash holder. 
Hone 


«++ 481,759 
«-. 481,732 
ler. 


cells aud combs, making artificial, Mason 
oskovits .. 
Horse boot, J. Hoar. 
Horseshoe, H. Olson 
Hub attaching device, I. Van Winkle.. 
Indicator. See Valve motion indicator. 
Inkstand, Foster & Farrell.. See 
Inkstand, Cc. R. Straughn 
Instruction in reading and Calculating, device 
for, W. W. Hallett. 

Insulator, pipe, G. E. Dixon. 
Tron and steel, manufaccture of, J. P. Witherow. 
Jack. See Wagon jack. 

Joint. See Railway joint. Raiiway rail joint. 


481,578 


481, 7881 


Keyboard, trans posing, R. E. Bell + 481,778 
Kiln. See Malt drying un 
481,562 
481,804 
Knitting machines, Glestricaily co! 
motion for, V. 8. Clut 481,726 


Knitting machines, atiteb holding mechanism for, 


F. Lasher.................04- + 481,631 
Labeling machine, can, P. Oritpenden:. ~ 481,896 
Lam p, argand, F. Rhind 2 481,674 
Lamp burner, B. P. Luce..... 481,729 
Lamp burner, R. A. pventworth:: 481,607 

1,6! 


Latch, Gan; 1,557 
Latch, Cc. W. Monroe.. : 481,910 
Lathe, C. G. Richardson 481,717 
Laundry aryi room, J. 481, 
Letter box, J 481,772 
Letter press an cabinet, @. Paul 481, 

626 | Life boat, W. H. Taylor. . 481, 
Lifter. See Pickie lifter. Transom lifter. 
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Lightning arrester cut-out, J. P. Freeman......... 481,617 
Liquid dispensing apparatus, R. H. Littie.. . 481,698 
Lock, W. H. Blaney. 481,889 
Lock; Re Fara rope 481,736 
Lock; G. Sorense: 1,597 
Mee ete brake, A. di ne 481,842 
Mail bag catcher, G. W. Moore, Jr 81, 

Mail bags, crane for suspending, E. A. Ray. 481,673 
Mail box, G. 8S. ight ive aa heels Ae oda cree 1,621 
Malt drying kiln, C. G. Bosch........ 481,687 
Match safe, automatic, G. W. Heffner. 481,696 
Measuring device, liquid, J. Roos..... 481,872 
Measuring machine. fence, F. Hutchinson. 481,792 
Meat cutter, O. D. Woodrutf......... 481,882 
Medical compound, Page & Apfel.. 481,815 


Merchandise, apparatus tor dispensing articles ‘of, 
R. H. Little... 
Messenger’s picket, J.C. Hays.. 
Metal plate fastening, W. C. Hunte: 
Mining cage or car, E.Schilio.. 
Mole Tap, Oerther & Dillingham.. 
Motor. See Car motor. Electric m 
motor. 
Music leaves, tab for, C. F. Pidgin.. 
Musical instrument, J. B. Galloway .. 
Musk and making the same, artificial, A. ace 
Nailing machine, box. B. M. Gunston............... 4 
Oil upon water, device for distributing, S. I. Pres- 


Oiling, device, loom, J. 8. Giles.. 009 
Open hearth furnace, H. Aike! “etal... 81,885 
Ore washer and concentrator, A. L. Dana.. ++» 481,550 
Ozone generating apparatus, C. ¢. Sharp.. -.. 481, 676 
Packing metallic rod, J. C. Chapman... ei 481,662 
Pad. See Dress pad. 
Padeie wheel for steamers. J. Howard . 481,668 
Padlock, combination, H. H. Daniels. . 481,551 
Pantograph tracing and engraving 
- 481,893 
- 481,650 
481,612 
& Booth 481,839 
Paper, safety, A. Schlumberger... «» 481,770 
Pavement, brick, J. R. Haldeman.... « 481,756 
Pickle lifter, J. A., Jr., & J. W. Currie. 481,691 
Pin. See Safety y pin. 
Pin sticking machine, E. A. Burgess... . 481,746 


Pipe. See Stove pipe. 
Pitcher, ice, R. Arnold 
Planter, corn, H. H. Doughert: 


Planter, potato, 8. C. Schofiel . 481,642 
Plow, O: T. Jensen... . 481,630 
Plow, J. F: B. Lorentzen - 481,633 
Plow, E. L. Ward........ - 481,708 


Pole tip, vehicle, T. J. Houghton. 
Pole, vehicle, J. P. Johnson..... 
Post hole digger, W. Z. Brown 
Pot. See Coffee pot. 

Potato cutter, F. “Jackson 


481,629 
481,645 
481,579 
jaa 481709 
- 481,871 


Puzzle, J. W. Gate 
Puzzle, A.C. Proc’ 
uoin, C. W. Waldron 


ce horses, device for starting, J J. Sullivan.... 481,835 
| Radiator, raduatin, steam, J. . Hawkins.. 481,789 
Radiator 8 eld, G. B. Dixon. if 
Rail chair, C. BE. Mark 


| l‘oy mortar, G. B. 


845°) Urn, coffee, F. Doering. 


Rail jomt sroll for for ming connecting plates for. 
Lentz & Thompson 
Rail sanding apparatus, G G. Lentz. 
Railway, electric, R. M. Hunter. . 
Railway joint, H. Tv. Hey.. 
Railway rail joint, CE. Mark. 
Railway signal, automatic 
Young & Willever....... 
Railway time signal, W. D. & E. 
Railway time signal, A. H. Thorp 
Rake. See Hands rake. 


Rakes, making, W. H. Cowdery. a 
Ratchet wrench, P. Cossette 3 
Record, diary, and ‘ledger, combined, H. Meyer.. 481, 670 
Reel. See Fishing reel. 
Reel carrier, J. F. Schneider...................+s-00+ 481,641 
Refuse of cities, apparatus for treating the, J. J. 

SCOPOR eerie vaccine ves ves csesnsccecse tne cestvus'e seas 481,680 
Register. See Cash register. 
Regulator. See Pressure regulator. 
Rheostat, C. E. Carpenter. ...........0.0ssseeeeeeeee 481,781 
Rock drill, steam actuated, 8 & W.R. Lioyd 481,682 
Rock drilling machine, W. X qquevens 481,598 
Rock drilling machine, N. Widman.. 481,610 
Rod. See Curtain rod. 
Roller. See Shade roller. 
Roller mills, adjustable scraper for, J. Harvey.... 481,866 


Roofing and siding screw or fastening, R. B. I. 
Westover 
Roving can, A. nie Fisher..... 
Saddle, harness, D. ¥. Maine. 
Safety pin, A. T.Sneil...... 
Sail, A. S. Comstock......... 
saan fastener, C. O. Birney. 
Sash fastener, E. L. King.. 
Sash holder, S. B. Morss 
Saw filing and setting machine, J. 
Saw, swinging, B. Bronson. 
Saw tooth, J. W. Todd. 
Sawing machine drag, L. Fors 
Sawing machine, rail, Smith & Bra 
Screen. See Coal screen. 
Seal, E. J. Brooks. - 481,892 
Seat. See Window seat. 
Secondary battery, W. W. ao Saiitieeeedecadess 4 
Sewing machine uck creaser, H. P. Steward... 


te 


ichardson. 


Shade roller, spring, J.C. Perking...........-0000., 481.733 
Shears. See Animal shears. 
Shoe fastening, H. S. Pullman. 481,638 


Shutter worker, N. Saltmarsh.. 
Signal. See Railway signal. Rai lway time signal. 
Signal sounding device, coin, C. W. Holbrook..... 
Signal timing apparatus H. A. Chase 

Sled. parr.... 

Bet rer raraaee rever ratory, 
Smoke consumer, J. Sargent.. 
Soap, Gray & Simmons.. 
Sole, H. W. Merrill.. 
Sole, H. Wooding. 
Spectacles, M. 
Spinning and twisting meehinens traverse motion 


D&W 683i nc iencssehne oveea es easess ee aae sed 481,787 
Spraying machine, F. Salisbury................6006+ 481,718 
Spring. See Vehicle spring. 
Spring motor Lang & Roper 481,714 


Sprinkling device, J.L. Sardy.. 
Sprout puller, G. Cull........ 
Square, separable, F. ¥ Poole... 
Stairs, etc., tread for, Mason & C es 
Stand. See Barrel stand. 

Stapling machine attachment, H. E. Cunningham 481, 788 
Steam boiler, G. Lentz . 48 


Steam trap,C. Taylor : 4st oo 
Stitching with staples, machine for, R. Burnet... . 481) 187 
Stopper. See Bottle stopper. 
Stoveand draft regulatortherefor, heating, Riepe 

Jr., & Hilgeman............ cece eee e ee eeeee 481,870 
Stove, cooking, heating, and illuminating lamp, 

J.F. Myers............. 481,768 
Stovepipe, T. 8. Evans. 856 


Sulky, E. S. Frazier..... 
‘Tablet, writing, F. Bentel 
Tacking implement, band, N. Lombard.. 
Tank. See Flush tank. 

Tap, collapsible, W. W. D oolittle 
Telegraph, fire alarm, A. J . Coffee. 
Telephone exchange, C. E. Scribner. 
Telephone exchange system, muitipie switch 


board, C. E. Scribner.............. 481,678 
Telephony, system of, E. Thomson.. 481,878 
Thill couplings, anti- rattler for, C. ‘A. Carman 481,549 


Thrasher, bean, P. Bourgin 


Thrashing cylinder, S. Hamilton. - 481,864 
Time lock attachment, J. X. Kaiser. 481, 572 
Time pieces, calendar attachment for, Johnson 

Ge Ham 30 os 5 coeds cece seacads eseaccewe se 481,793 
Tire, pneumatic, Wellstein & Maxfield. 481,681 


Toe weight for horses, H. Armstrong. 
Tool, C. BE. Harris.............. 


Tracing tool, T. E. Sipe.. 
Track sanding apparatus, con 
Transom lifter, J. F. Wollensak 


Mole trap. Steam trap. 
Trolley carriage for conduits, S. L. Platt.......... 
Trolling spoon, H. Loftie ace 
Truck gear, car, E. Peckham 
Truss, J. M. Oakey 
Tube. See Glass tube. 

Turning machine, handle, W. D. Snyder.. 
‘Type machine, wood, J. D. Carey.. 

Type bars, machine for prod ucing, I ¢ Fowler.. 
Type writing machine, L. P. Di 
Type writing machine, A. M. 
Unicycle, A. & F. Yost. 
Universal! coupling, R. 


Valve for pneumatic tires, 
Valve, globe, F. M. Moore.. 
Valve motion indicator for steam engines, J. 

MAB... eceevivssoscreseece Byer ‘sur 
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Vehicle sand band, W. Klockau «+. 481,795 
ter 481,745 


Vehicle spring, G. T. Glover. 
Vending machine, Chandler 
Violin tail piece, J. A. Close.. 
Voltammeter, F. A. La Roche.. 
Wagon jack, 3M. C. Jackson 
Washer. See Ore washer. 


Vehicle seats,lazy backfor, Brunsman & U. 


481.689 
481,783 
481,573 
- 481,713 


wel 


Wrapper, J.J. Cochran .... 
Wrench. See Carriage wrench. 
Yoke, neck, L. W. Rothrock.............ceeeeeeeceee 481, 


DESIGNS. 


Badge, campaign, H. W. Welles.. 
Bottle, J. B. Grommes........ 
Button, campaign, W. S. How...... 
Car body, railway, Sloan & Gallaghe 
Carpet, P. C. Chambellan..... 
Cloak, A. Popkin 

Handle for cutlery, etc., W. W. Hayden. 
Lamp bracket, A. Koebn 

Lamp globe or shade, J. Webb.. 
Lamp standard, A. Koebn.. 
deren, S. Borchardt....... 
Padlock case, E. A. Judd.. 
Pistol cheek, J. H. Wesson........ 
Pistol cheek, D. B. & J. H. 
Shepherd’s crook, A. L. Babcock. 
Siding plate, P. A. Deslauriers.. 
Stove board, A. Lehnhardt... 
Stove, cooking, G. H. Hollan 
Table, Z. Nuttall 
Watch case, J. C. 
Whip, J. Pomery.. 


TRADE MARKS. 


Ale, Singer & Wheeler 21,710 
Ale and beer, G. W. Wiedenmayer... 21, 

Analgesic preparations, E. R. Smith...... 21,715 
Beer, lager, F. A. Poth Brewing Company... 21,692 


Brewing purposes, corn products used 
Hudnut.... ...... 0... 

Currants, dried, W. H. Doble See 

Detergent compounds in liquid form, Peterson & 


for, B. G. 


21,696 
- 21,702 
699 


Food for infants and 

Gin, R. Burnett & Co. 

- Ginghams, J. Farnum 

Glass, plate or cathedral, Jefferson Glass Co. A 

Journal, society, Town Topics Publishing Com- 
pan 


21,709 
ineral Water Company. 21,693 


Ribbons, satin and velvet, Passavant & Co......... 21,711 
Rubber belting, Boston Woven Hose and Rubber 

Company 21,713 
Specific for_ gout, rheumatism, a 


diseases, Renz & Henry......... 
Stove,soil or gas, Central Oil Gas 
Tin and terne plates, Merchant & Co.. 
Veterinary powders, A. Mitchell & Co 


A printed copy of the specification and drawing of 
any patent in the foregoing ist, or any patent in print 
issue d since 1863, will be furnished from this office for 
2 cents. In ordering please state the name and number 
of the patent desir and remit to Munn & Co., 361 
Broadway, New York. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
Fein list, provided they are simple. ata cost of $40 each. 

f complicated the cost will be a little more. Forfull 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 


Modvertisements. 


Inside Page, each insertion - - 75 centsa line 
Back Page, ench insertion - = - - $1.00 a line 
The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


ADAMANT WALL PLASTER 


BEST PLASTERING MATERIAL KNOWN. 
Noexperiment. Its success has been phenomenal. 
Thirty factories in this and other countries. Y 


ADAMANT MFG. CO. SYRACUSE, N. 
Patent Foot Power Machinery 
Complete Outfits. 
Wood or Metal workers without steam 
se aes ehope ey talge aur New 
LABOR SAVING Machinery. 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 


Home Training, etc. Catalogue free. 
Seneca Fai:s Mfg. Co. 


695 Water Street, Seneca Falls, N. Y. 
THE TUSCARORA ADVER- 
TISING COMPANY, Manufac- 
® - * turers, Publishers and Importers of 
Advertising Goods and Art Novelties, Coshocton, Ohio, 
buy good specialties outright or manufacture on royalty. 
lesmen cover every State and Territory in the Union. 


The Sebastian-May Co. 


Improved Screw Cutting 


ie "LAT HES 
Power 

Drill Presses, Chucks, Drills, Dogs, 
and Machinists’ and Amateurs’ 
Outtits. Lathes on trial. Cata- 
logues mailed on application. 


165 to 167 Highland Ave. 
SIDNEY, OHIO, 


OIL—LIME—ELECTRIC 


MACI LANTERNS, 


STEREOPTICONS 
AND VIEWS. 
Large Catalogue Free. 
16 Beekman Street, N. Y City. 


J. B. COLT & CO. 


i C 
FFEL&ESSER co 
NEW YORK ‘. 


AND CHICAGO. 
All Drawing Instruments for 
Schools, quality warranted, 
prices low. Correspondence 
invited. 
Send for catalogue. 


WHAT ELECTRICITY IS —BY W. W. 


Jacques. An interesting discussion of the subject. illus- 
trated with some new experiments. Contained in SCIEN- 
TIFIC AMERICAN SUPPI.EMENT, No. 837. Price 10 
cents. '1'0 be had at this office and from all newsdeaers. 


SYLPH CYCLES RUN EASY 


Hollow Perfection of cyele manufacture; no 
Tires. need now to ridespringlesscycles orde. 
pend on tires alone for comfort. Sylph 


ee destroys 

vibrav’n. Light,sim- 

S ple, strong. Cata.free 
rouse-Duryea Cy.Co. Z 


16 GSt., Peoria, Ill. AGTS.WANTED 


‘/Steel Type for Writing Machines, 


J.D. MALLONEE, M’f’r, STOCKTON, N. Y. 


STEVENS PATENT 


FINE ADJUSTING AND TRANSFER 
: INSIDE CALIPER, No. 105. 
Price List, by mail, postpaid. 

§ inch. <. $1.50 | 10 inch.. 2+ $2. 


J. STEVENS AKMS & TOOL CO. 


P. O. Box 280, Chicopee Falls, Mass. 


Mechanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to ask for it. and it will be mailed to 
them. Address, 


MUNN & CU., 361 Broadway, New York. 


| BORDEN, SELLECK & CO., § mancrers, 


gol. a Bs ae 
TRIC ENS SUPPLIES 


GRAPH. yONE.. pLARM, Dan? COPPER 
ee ree a rine P INSULAT Bare wine 
RS. BURGLAR ALARMS, BELLS ‘a 
ANNUNCIAEVERYTHING ELECTRICAL ERIES: 


M oO D E L Ss Patterns, Tools. 


Model Makers’ 

—Supplies.— 
Inventions Perfected. Novelty and Duplicate Work. 
CATALOGU E A. J. Weed & Co.,106, 108 Liberty St., N. Y. 


HAND AND POWER 


"BALING and PACKING 
PRESSES 


FOR ALL PURPOSES. 


RYTHER MFG. CO., 


Watertown, N.Y., U.S.A. 


SITUATION WANTED.— Experienced m eter 
man; can operate old and new type of Edison Chemical 
Meter. Open for engagement this Fall or early Winter. 
Best of references. Address A. H. HALL, Edison 
Light and Power Co., Minneapolis, Minn. 


THE BUNDY AUTOMATIC 


TIME RECORDER. 


Every employe keeps 
his own time. 


Simple, accurate, 
3 economical. 
Manufactured by 


BUNDY MFG. CO.,, 
Binghamton, N. Y. 
GB Send for circular. 


Dies, Castings, 


A fine 14k gold plated watch 
to every reader of this paper. 
Cut this out and send it to us 
with your full name and ad- 
dress, and we will send you 
one of these elegant, richly 
jeweled gold finished watches 

yy express for examination, 
andif youthinkitis equalin 
appearance to any 825.00 gold 
watch, pay our sample price, 
$3.98, anditis yours. We send 
with the watch our guarantee 
ij that you can return it at any 
time within one year if not 
satisfactory, and if you sell 
or cause the sale of six we 
will give you OneFree. Write 
at once as we shall send out 
samples for sixty days only, 


THE NATIONAL M’F'G 
& IMPORTING CO., 


‘N 334 Dearborn Street, 
CHICACO, ILL. 


SIZE 


HARRISON CONVEYOR! 


Handling OF ain, Coal, Sand, Clay, Tan B rk, Cinders, Ores, Seeds, &¢, 


Send for 
Circulars. 


Sole 


Chicago, Ill, 


A 


S 


To Inventors. 

E. Konigslow, manufacturer of Fine Machinery 
and Models, offers Special Facilities to Invent- 
ors. Guarantees to work out ideas in strictest secrecy, 
and any improvement that he can suaqgest goes with t 
work. Thousands of men have crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. 181 Seneca St., Cleveland, Ohio. 


ENCINES, 
1-8t0100 horsepower 
Can be used in cities 
or in country inde- 
pendent of gas works 
‘or gas machines. 
No Boiler. 

No Danger. 
33,000 SOLD. No Engineer. 


OTTO GAS ENGINE WORKS, PHILADELPHIA. 


A NEW EDITION OF 


The Seientile American Reference Book 


This attractive little book, of 150 pages, embraces a 
great variety of information useful for reference in the 
house and workshop. It contains the last Census of the 
U. 8. by states and counties, and has the area of square 
miles in each state and territory, with tables of the oc- 
cupations and the number engaged in each kind of busi- 
ness; lists of cities having 10,000 inhabitants; all the 
statistics being compiled from the 1890 census; the 
Onited States patent laws, with directions how to obtain 
patents secure caveats, trade marks, design patents 
and copyrights. 

The book contains tables for calculating the horse 
power of steam engines, and other information useful 
and varied. The matter crowded between the covers 
of this little 150 page volume cannot be obtained from 
any other source. Price 25 Cents. May be had of 
newsmen or by mail. 


MUNIN c& CO. 
Publishers of SCIENTIFIC AMERICAN, 
361 Broadway, New York. 


189 La Salle Street, Chicago, Ill. 
Improved Screw Cutting 


reat and Power LATHES 


Drill Presses, Shapers, Band, Circular, and Scroll Saws. 
Machinists’ Tools and Supplies. Lathes on trial. 
Catalogue mailed on application. 


SEBASTIAN LATHE COMPANY, 
44-46 Central Ave., Cincinnati, O. 


THE AGME 


T 


O2CeEr 
EU if € Js Ce rh 


\ 
AND_D 
Tes 


THE HUB FRICTION CLUTCH, 


applied to Pulleys,Gears, Sprock- 
et Wheels, Reversible Counter- 
shafts and Cut-off Couplings. The 
most simple, effective, durable 
and economical Clutch on the 
market. Made in sizes to transmit 
from 2 up to 1000 h. p.,at slow or 
fast speed. Over 10,000 inuse. 
Write for cuts, description, price 
list and discounts, to the m akers, 
The James Smith 
Woolen Machinery Co., 
411-421 Race St., Phila., Pa. 


EYESIGHT: ITS CARE DURING IN- 
fancy and Youth. A valuable article by L. W. Fox, 
M.D. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 822. Price 10 cents. To be had at this office 
and from all newsdeualers. 


Single Track Overhead Railway, 


with Switches, adap ted for Cold Storage Houses, Mining, 
Agricult ural and other purposes. 


SINGLE Tr ACK OVERHEAD RAILWAY MFG. CO. 


MANUFACTURERS AND ERECTERS, 
No. 306 Market Street, Camden, N. J. 


“As this Company is operating under letters patent, 
No. 285,116, all parties constructing or using the same 
without our authority are liable, as we propose to prose- 
cute all infringements. Parties wishing to erect such 
treks ond switches will do well to consult us before so 

joing. 


FOR RENT, WATER POWER.— oc?" 255 


h. R: (night power used for Electric Light plant). Good 
railroad facilities. Town of 6,000 population. Address 
Riverside Water Company, Riverside, California. 


TO INVENTORS 


AND MANUFACTURERS 


Sixty-first Grand National Exhibition 


OF THE 


American Institute of the City of New York 


Will open October 10 and close December 10, 1892. In- 
tending exhibitors must make early application to se- 
cure proper space and classification. For blanks and 
cther information, address CHARLES WAGER HUL: 
General Superintendent, American Institute, 113 Wes 
38th Street, New York City. 


After being on the Market Seven Years 


AUTOMATIC ENGINE AND BOILER 


STiLE LEADS! 


ta , 
<i Half to Four Horse Power. Marine and Stationary. 


For either Natural Gas or Petroleum as Fuel. 


wmNTwo BZTRA INSURANCE. 


sat ROCHESTER MACHINE TUOL WORKS, Brown's Race, ROCHESTER, N. Y. 


Piano. Organ, 823 up. Want agents, A 
Gat'g free, Dan'li’. Beatty, Wash'tor NJ. : pera 


BEATT 


© 1892 SCIENTIFIC AMERICAN, INC. 


HELICOID SHANK WOOD SCREWS. 


U.S. Pats.: July 2, 1885 July 1, 1890; Feb. 17 and Mar. 15, 1892. 


wood screws 
is especially 
valuable for 
They obviate the necessity of boring the second time 
when used in Hard Wood; the ribs on the shank per- 
forming that function, necessarily making an exact fit 


This patent- 

ed improve- 

use in fine 
work as well as for all other purposes where ordinary 
screws are employed. The chief advantages are: 
in the operation of turning the screw into the wood. 
The strain upon the shank, slot and head, while being 
rotated, is much less than in regular screws,and the 
tendency to split the wood, mar the slot, and break the 
head is thereby avoided. 
RUSSELL & ERWIN MFG. COMPANY, 


New Britain, Conn., U. S. A. 
NEW YORK, PHILADELPHIA, BALTIMORE, LONDON. 


~ 


et 


Shepard’s New $60 Screw-Cutting Foot Lathe 


Foot and Power Lathes, Drill 
Preszes, scrol:i Saw Attach- 
ments, Chucks. Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 


Address H. L. SHEPARD, 
AGENT, 


141 West 2d Street, 
Cincinnati, Ohio. 


NOW READY! 
A NEW AND VALUABLE BOOK, 


Gap Lathe, $125 


12,000 Receipts. Price $5. 


This splendid work contains a careful compila- 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientific American during the 
past fifty years ; together with many valuable and 
important additions. 

Over Twelve ‘Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studiesand practical experience of the ablest chem- 
ists and workers in all parts of the world; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient. 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formule used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier sions Be how 
to make paper water proof and fire proof; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; how to make luminous 
paper, eli papers, ete. 

nder the head of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Allovs over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparaticn, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 

licit terms that any intelligent person may readily 

learn the art. 

For Lacquers there are 120 receipts; Electro-Me- 
talurey 125 receipts; Bronzing, 127 receipts; Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 receipts 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery séme 500 receipts 
are given. 

Soaps nave nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 


680 Pages. 


G2 Send for descriptive circular. 


MUNN & CO., Publishers, 


SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, New York. 


SEPTEMBER 10, 1802. | 


Scientific 


Ateriran. 


173 


Founded by Mathew Carey, 1785. 


HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers, and Importers, 
810 Walnat St., Philadelphia, Pa., U. 8. A. 
Our newand Revised Catalogue of Practical and 
Scientitic Books, 86 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts. sent free and free of postage 


to any one in any part of the world who will furnish his 
address. 


: 


Choice Gift "wn 
Grand Family Educator -. 
Library in Itself *" "°°. 
he Standard Authority 


A 
A 
A 
T 


NEW FROM COVER TO COVER. 
Fully Abreast of the Times. 


Successor of the authentic “Una- 

bridged.” Ten years spent in revising, 

100 editors employed, over $300,0 
expended. 


SOLD BY ALL BOOKSELLERS. 


GET THE BEST. 
Do not buy reprints of obsolee editions. 
Sendfor free pamphlet containing specimen 
pagesand FULL PARTICULARS. 
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1 
LIFE SAVING DEVICES.—A COL- 
lection of suggestions of devices for communicating 
between the shore and stranded vessels, offered to the 
London Daily Graphic by various correspondents. With 
78 illustrations. Contained in SCIENTIFIC_AMERICAN 


g PPLEMENT, Nos. 848. 849, 850, 851, 852, 
4 and $61. Price 10 cents each, or 70 cents forthe 
series. To be had at this office and from all newsdealers 


WEBER CAS AND GASOLINE ENCINE 


Simplest and most economical 
engines on earth. 


Fully Guaranteed. 

mm A boy starts it, requires only a 
few minutes’ attention a day. 
Guaranteed cost of running 1 ct 


per hour per H. P._Write for 
s Catalogue. Address Drawer 200, 


Weber Ges Engine Works, 
KANSAS CITY, MO. 
TO INVENTORS .—aeniacee “Modal Sa 


Drawing made. Positive secrecy assured. Charges very 
light. S. D. JOHNSON, Wallingford, Conn., Expert 
atch and Model Maker. 


THE BEST LOOSE PULLEY OILER 
IN THE WORLD. 


VANDUZEN PAT, L, PUL. OILER 


Keeps Pulley oiled 3 to4 weeks with one 

MIE filling. Cost 25, 30, 40, 50, 65 and 85 cents 
Beach. Send Price and TRY ONE. 
State diameter and speed of Pulley. Will 


send Catalogue free. Mention this paper. 
The VANDUZEN & TIF TCO.Cincinnati,0.U.8.A, 


\' NANS ANTI [NGRU STATION FOWGER 
OR Dy) ER GUMPOUND For 6 
BCL ener B 


eOCALE IN JILERS. 
WILL SAVE ITS CGST IN FUEL AND REPAIRING 


PISTON AND PACKING 


VALVE KOO 


> PEERLESS PACKING 
Z MAGNO NT IR CT Ae EA 
STMARYS ELEGTRIC DAMPER REGULATOR 
.C.WINANS 220 FREMONT ST. 
SAN FRANCISCO, CAL. 


HOW TO MAKE DYNAMO-ELECTRIC 


Machines.—By Geo. M. Hopkins. With drawings to scale 
and ful) directions tor construct ing dynamos of different 
sizes. The small machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric light, decompose water rapidly, 
magnetize steel, ring alargegong, give powerful shocks, 
erate induction coils, and will, tor temporary use, re- 
ace 8 or 10 Bunsen cells. Contained in SUPPLEMENTS 
161 and 599. Price 10 cents each. The larger ma- 
chine produces eight 16-candle lights or one powerful 
are li, a Can be arranged as a series, shunt, or com- 
pound wound machine. Can be run tor ashort time by 
two or fourmen. Requires one horse power for con- 
tinued running. Best engravings of dynamo ever pro- 
duced. Details of every part shown. Winding of armi- 
ture and field magnet plainly illustrated. Any intel- 
ligent person with the aid of thesedrawingsand instruc- 
tions may make useful, durable, and effective machines. 
Contained in SUPPLEMENT 600. Price 10 cents. 
MUNN & CO.. PUBLISHERS. 361 Broadway, New York. 


TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
#ther paper for the SCIENTIFIC AMERICAN, when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 


361 Broadway, New York. 


NESS & HEAD NOISES CURED 
‘usbions, pel 
only tg. heard. Poy = Hr emediesf rails Sole REE 


by Peck’s Invisible ‘lubuiar hispers 


The J SQ2 Model 


ea 


Remington 
Typewriter 


For Ease and Convenience of Operation, Simplicity of Design 


and Durability of Construction, is 
UNEQUALED. 


SEND FOR CATALOGUE. 


WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 


E FOR TYPEWRITERS 


Stencils, Steel Stamps, Rubber and 
XS yy: Metal Type Wheels, Dies, ete. 
Model and Experimental Work. 
Small Machinery, Novelties, etc., man- 
ufactured by special contract. 


New York StencilWks. 100 Nassau St, N.Y 


ELECTRO MOTOR. SIMPLE. HOW TO 


make. By G.M. Hopkins.—Description of asmall electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor woich might be driven with 
advantage by a current derived frum a »attery, and 
which would have sutticient power to operate a foot 
lathe or any machine requiring not over one man power. 
\WWith 11 figures. Contained in SCIENTIFIC AMENICAN 
SUPPLEMENT. No. 641. P7vice 10 cents. To be bad at 


this ottice and from all newsdealers. 


FOOT 


WER LATHES 


For Electrical and Ex- 
perimental Work. 


For Gunsmiths & T'ool 
Makers. For General 
Machine Shop Work. 


- = High Grade Tools; 
elegant in design, su- 

portor in construction. e best foot power 

i athes made, and quality considered, the 

: cheapest. Send for catalogue and prices, 


W.F.& JOHN BARNES Co.; 1999 Ruby St., Rockford, Il. 


Perfect Newspaper File 


The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the SCIENTIFIC AMERI- 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
SCIENTIFIC AMERICAN” in gilt. Necessary for 
every one who wishes to preserve the paper. Address 


MUNN & CO., Publishers SCIENTIFIC AMERICAN, 


& ORE BREAKER 


Capacity up to 200 tons per hour. 


Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 
Builders of High Grade Mining 
Machinery. Send for Catalogues. 


GATES IRON WORKS, 


GATES ROCK 


te 


250C So. Clinton St., Chicago 
186 C, Liberty Street, New York, 
287 C, Franklin St., Boston, Mass 


SEWING MACHINE MOTOR FOR AMA- 


teurs.—By C. D. Parkhurst. Description of avery sim- 
pie and effective motor, with laminated armature, of 
sufficient power to actuate a sewing machine. With 11 
engravings. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 759. Price 10 cents. To be had at 
this office and from all newsdealers. 


~~ We. BARAGWANATH & SON 
46 W.DIVISION ST. 
SEND FOR CIRCULAR. CHICAGO. 


VOLNEY W. MASON & CU., 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 


PROVIDENCE, R, I. 


Our cher 
Is a highly organized and well-equipped 
institution for furthering the mechanical 
ideas of inventors, by the making of ex- 
periments and the construction of models. 
A primer free. 
THE JONES BROTHERS ELECTRIC Co. CIN’TI. O. 


PATENT PETROLEUM MOTOR exc xenmine». 


FOR RUNNING LAUNCHES. 


Cheapest an d Best Engine. 
G2 Send for ilustrated catalogue free. 


SCIENTIFIC AMERICAN SUPPLE-| 


MENT. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 


RRR AR enn 
A TUMIN VU WU 
In all shapes. Manufactured by 
Cowles Electric Smelting and Aluminum Oo., 
Correspondence solicited. LOCKPORT, N. Y. 


; 


ALUMINUM: ITS USES AND AP.- 
plications. A valuable and interesting article by G. L. 
Addenbrooke. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 859. Price 10 cents. To be had at 
this office and from all newsdeulers. 


“ea RKING WRITE FOR CATALOGUE tu 
ut 


RN 
‘ wet Pr eetng HICnST CHAT 


CW is22-23MasonicTeMPLe 


/ 
/ 
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2 


FRUITFUL 


A new form of 8 


rm | er cent. Investment, 
based on irrigated fruit lands of Colorado. 
Guaranteed by National Bank, For full 
particulars address 


Tne DELTA CouNTY Fruit LANDS Co. 


QUARTZ FIBERS.-BY PROF. C. VER- 
non Boys. Description ofthe author’s method of draw- 
ing out quartz into a fiber, which, in the measurement 
of extremely minute forces, permits of obtaining a 
eater degree of delicacy than is possible with the ex- 
sting torsion threads. Application of the fibers to the 
author’s radio-micrometer for measuring radiant heat 
from such a thing as a candle, a fire, the sun, etc. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
796. Price 10 cents. To be had at this office and from 
all newsdealers. 


MATIOGANYW 


And all Fancy Woods. 
TEAK FOR YACHTS, SPANISH CEDAR 
FOR SHELLS, etc. 


THE E. D. ALBRO CO. 


$200 eras, Gireets tNew York, U. 8. A. 


Eastern 
H. T. BARTLETT, Mg’r. F. W. HONERKAMP, Ass’t Mg’r. 


J. M. GROB & CO., 
Leipzig-Eutritzsch (Germany). 

C H U C K Catalogue No. 12, just issued 

ver 4 new illustrations 

* sent free. Address 


The Cushman Chuck Co., Hartford, Conn. 


ARTESIAN 


Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
Write us stating exactly whatis 
‘ required and send for illustrat- 

I Eicatelogue. Address 
PIERCE ARYESIAN & OIL ELL SUPPLY CO., 

80 BEAVER STREET, NEW YORK. 


THE COMPASS.—BY CAPT. D. WIL- 
son-Barker, Lieut. R.N.R. A valuable paper on this 
instrument from a historical, theoretical and practical 
standpoint. Contained in SCIENTIFIC AMERICAN SUP= 
PLEMENT, No. 859. Price 10 cents. To be had at this 
office and from all newsdealers. 


S 


ry. 


Pneumatic Tire Bicycles. 


. f : Every One Guaranteed. 

\ Send for Catalogue. we 7 
() EE )xinkwoon Mien & CO 
? i nm 


16 South St., Peoria, 


CLAR K’S 


WOOL WASHERS, 
WARP DYEING AND SIZING MACHINES, 
PATENT RUBBER COVERED SQUEEZE 


POWER WRINGERS FOR HOSIERY AND 
VARN DYEING, 

DRYING AND VENTILATING FANS, 

WOOL AND COTTON DRYERS, Etc. 
Catalogues free. 


CEO. P. CLARK 
Windsor Locks, Conn. 


THE STIRLING BOILER 


is economical in fuel, repairs, and 
absolutely safe at high pressure. 
Practically self-cleaning. 


\\ 
\ | 
\ STIRLING COMPANY, 


) GENERAL OFFICES: 


f=, PULLMAN BUILDING, OHIOAGO 
= = Branches in all principal cities. 


\ 


THE 


COOLEST BREEZES 


Branch, 
(Mills, Cincinnati, O.) 
IN OFFICES, FACTOR 


BRAN CE 

| 620 Atlantic Avenue.....Boston, Mass. | Gould Buildi 
173 and 175 Adams Street.. Chicago, Il. 
264 West Fourth Street Cincinnati, O. 


BLECTRiIC FAN MOTORS 


All Sizes for All Currents, Direct or Alternating, Arc or Incandescent. 
ighest Efficiency—Noltseless—Require no Repairs. 


THEOMSON=-=HOUSTON MOTOR CO. 


ON HOTTEST DAYS 


IES, HOTELS, STORES. 


OFPFICBSsS: 
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PROPOSALS. 


U 8. ENGINEER OFFICE, ARMY BUILDING, NEW 
* YORK, August 4, 1892——Sealed proposals for the 
construction or sale of a Hydraulic Dredging Steamer 
for New York Harbor will be received at this office un- 
til 12 m. September 13, 1892, and then publicly opened. 
Specifications, blank forms, and all available informa- 
tion will be furnished on application to this office. 
G. L. GILLESPIE, Lieut.-Col. of Engineers. 

U. 8. ENGINEER OFFICE, ARMY BUILDING, NEW 

+ YORK, August 8, 1892.—Sealed proposals for dredg- 
ing the Channejsin Raritan Bay, N. J., will be received 
at this office until 12 m. September i, 1892, and then 
publicly opened. Specifications, blank forms, and all 
available information will be furnished on application 
tothis office. G. L.GILLESPIE, Lieut.-Col. of Engineers 
U 8. ENGINEER OFFICE, BOSTON, MASS, AU- 

= gust 8, 1892.—Sealed proposals for dredging from 
Mystic River, Mass., will be received at this office until 
noon September 8, 1892, and then publicly opened. 
cifications, blank forms, and all available information 
will be furnished on application to this office. _ 

S. M. MANSFIELD, Lieut.-Col. of Engineers. 


S. ENGINEER OFFICE, BOSTON, MASS., AU- 

+ gust 20, 1892.—Sealed proposals for dredging 55,000 
cubic yards, more or less, from the channel leading to 
Jeffrey’s Point, Boston Harbor, Mass., will be received 
at this office until noon of September 20, 1892, and then 
publicly opened. Specifications, biank forms, and all 


available information will be furnished on applica- 
tion to this office. 8S. M. MANSFIELD, Lieut.-Col. of 


Engineers. 
U S. ENGINEER OFFICE, CUSTOM HOUSE, CIN- 

* CINNATI, OHIO, August 26, 1892.—Sealed propo- 
sals for furnishing brick, sand and stone required for 
lock and movable dam No. 6, Ohio River, near Beaver, 
Pa., will be received at this office until 2.30 p.m. Sep- 
tember 9, 1892, and then publicly opened. Specifications, 
blank forms and all available information will be fur- 
nished on ap lication to this office. 

AMOS STICKNEY, Major of Engineers, U. 8. A. 


ELECTRIC LIGHT FRANCHISE. 


OSCEOLA CITY is now ready to grant a franchise fora 
period of twenty years to an ElectricCo., for a plant 
with power sufficient to furnish 35 arc and 1,000 incan- 
descent lights, and to make a contract for five years for 
2 arc lights, with privilege of more. Proposals will be 
received until September 15, 1892. 
F. M. KYTE, City Clerk, Osceola, Iowa. 


COMP Tome TER 


Figures any and all kinds of ex- 
amples. perated by keys. 
saves 60 per cent of time. In- 
sures accuracy, and relieves all 
= mental strain. Why don’t you 
get one? 

Send for circular. 


F FELT & TARRANT MFG, CO. 
62-56 Illinois 8t. Chicago. 
ight and proe 


0 to $50.00 tae. 


Magic Lanterns and Views of popular sub- 
ects. Catalogues on epplication. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Maxic J.anterns, etc. 
L. MANASSE, 88 Madison Street, Chicago, Ill. 
per day, at 


So to $15 home, selling 
LIGHTNING PLATER 


y, and plating jewelry, watches 
tableware, &c. Plates the 
finest of jewelry good as 
new, on all kinds of metal 
with gold, silver or nickel. 
No experience. No capital. 
Every house has goods need- 

ing plating. Wholesale to 
Writeforcircu- 


«ili 


$10.0 


per night. A 


HAVE YOU READ 
E xperimental 


_socience ? 


This new book, by Geo. M. Hopkins, is just what 

ou need to give you a good general knowledge of 

hysical Science. No one having the spirit of the 
times can afford to be without the kind of scien- 
tific information contained in this book. It is not 
only instructive, but entertaining. 


Over 700 pages; 680 fine cuts; substantially and 


beautifully bound. Price by mail, $4.00. 


G2 Send for illustrated circular. 


MUNN & CO., Publishers, 


Office of the SCIENTIFIC AMERICAN 
361 BROADWAY, NEW YORK. 


CALDWELL IMPROVED 
ARTER GAS ENGINES. 


rc 


GASOLINE FROM 


TANK LOWER THAN ENGINE 
AND OUTSIDE QF BUILDING IF DES 


HW.OALDWELL & SON 


JINGTON & UNION ST S 
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“Wadvertisements. 


Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 
The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


BOSTON. 


WASHINGTON. 


A. G. SPALDING & BROS., Special Agents, 


DENVER. SAN FRANCISCO. 


enicaao. NEW YORK. PHILADELPHIA, 


THE AMERICAN BELL TELEPRONE GD 


95 MILK ST., BOSTON, MASS, 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 380th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


SVN SEND FoR, 
os SACS OATALO GY Y 


SVITABKEST. 


BES 
QHEAGO | 


COPPER TU 


91 & 92 WATER STREET, 
Pittsburg, Pa., 
Manufacturers of everything needed for 
ARTESIAN WELLS 
for either Gas, Oil, Water, or Mineral 
Tests, Boilers, Engines, Pipe, 
Cordage, Drilling ‘onlg, etc, 
Ihlustrated catalogue, price 
lists and discount sheets 
on request. 


ren 


Honest Pride is 
a good thing. 
People take pride ina fine 


watch-case. It ought to be 
handsome; it holds the most 
precious thing on earth:— 
Time. Ought to “keep it,” 
too. 

The new, quick - winding 
“Waterbury” in coin-silver 
and gold filled cases, is beau- 
tiful enough for a queen. 
And an accurate jeweled 
time piece. Better than any 
Swiss watch at the price. 


Your jeweler sells it. 


ATENTS! 


MESSRS. MUNN & CO., in connection 
with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve- 
ments, and to uct as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-five ears’ 
experience, and now have wnequiled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
Tights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of char, eon application, con- 
taint 1 information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents Appeals, Reissues, Infringements, 
Asslgnmenta, Rejected Cases. Hints on the sale of 

atents, etc. 

Wealso send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 


MUNN & CO., Solicitors of Patents 

361 Broadway, New York. 

BRANCH OFFICES.—No. 622 and 624 F Street, Pa- 
cific Building near 7th Street, Washington, D.C, 


KODAKS. 


The International Cyclopeedia. 
REVISED EDITION OF 1892. 


Complete in Fifteen Volumes. Titles ali under One Alphabet. 
No Index Needed. 


Editor-in-Chief: 
H. T. PECK, Ph.D., L.H.D., Professor in Columbia College, N. ¥, 


Associate Editors: 


8. H. PEABODY, Ph.D., LL.D., Chief of Department of Liberal Arts, World’s Columbian Exposition. 
©. F. RICHARDSON, A.M., Professor in Dartmouth College, N. H. ; 
Assisted by a staff of more than One ‘Hundred and Fifty Writers, 


The Best Ready Reference Cyclopedia in the English Language. 


We have purchased the INTERNATIONAL CYCLOPDIA for use in the State Normal College. Its thoroughly 
comprehensive treatment of subjects, without the prolixity that wearies, commends it for the use of our 
students. W. J. MILNE, Ph.D., LL.D., President State Normul College, Albany, N. Y. 


We have on our library shelves all of the great, standard encyclopsdias, but the INTERNATIONAL is the 
favorite book of reference. The reasons for this preference were epitomized in a remark made by a pupil, who 
said to me yesterday, “I like the INTERNATIONAL best. As soon as you open it, you find what you are looking 
for; but in the others a fellow must look till he finds it.” “. 

EK. H. BOYER, Principal Grammar School, New York City. 


SOLD BY SUBSCRIPTION ONLY. 


The whole set delivered at once and monthly payments received, bri 
Write for more detailed information and for circulars describing special feat 


DELIVERED FREE ANYWHERE, 


ing the work within the reach of all. 
ures. 


DODD, MEAD & COMPANY—SEARINENL 
19th Street, between Broadway and 5th Avenue, New York, 


“Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER 


Regular 

J unior styles d sizes 
Foldin 14 for the geaaon of 
Daylig t 1892, 
Ordinary $6.00 to $65.00. 


Latest improvements, registers for ex- 
posures ; glass plate attachments ; ,daylight 
loading, etc., etc. Send for catalogue, 


THE EASTMAN COMPANY, 


ROCHESTER, N. Y. 


Ihe Walwe for the Place 


is the one that answers the purpose best. 
For pressures below 75 lb., our ‘‘ Handy” 
Gate Valve is guaranteed to answer the 
purpose better than any other valve on 
the market, and you will say so too when 
once you have tried them. Why not be- 
come acquainted ? Send for catalogue fully 
describing same and other specialties of 
use to steam users. ‘ Lunkenheimer” 
goods are for sale by dealers. Mention 


Important Improvements. 

All the Essential Features greatly perfected 
The Most Durable in Alignment. : 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soilin the hands 


The Smith Premier Typewriter Co., Syracuse, N.Y. U.S.A. 
ogue. 
he Scientific. The Lunkenheimer 


[ Ca Send for Cata 
v 
= q Sc 1] 
Brass Mfg. Co., Cincinnati, Ohio, U. S. A. 


PATENT JACKET KETTLES 
Plain or Porcelain Lined. 
Tested to 100 1b. pressure. Send for Lists. 
BARROWS-SAVERY CO., 
8. Front & Reed Streets, Philadelphia, Pa, 
BUILDERS OF HICH GRADE BOATS. 
Ps yse We Build Everything, from a Canoe to a Steam Yacht. 
Complete Stock Oars, Sweeps and Boat Trimmings. 
We Make all Sizes Pipe Boilers ant Engines 
fesex Bew Beer and. Reeser Lawaches from $300 upward. 
GF SEND 10c, FOR COMPLETE CATALOGUE, 


DAVIS BOAT AND OAR CO.. DETROIT, MICH. U. S. A. 
STEAM 


VANDUZEN S3E%" PUMP =~ Motor of 19 Century 


THE BEST IN THE WORLD. Af \\, Can be used Any Place, to do Any 


84 to 50 H. P. 


Pumps Any Kind of Liquid. — b Work, and by Any One. No Boil- 
Always in Order, never Clogs nor ae ea (5%) Ser! No Fire! lo aa No 
© freezes. Every Pump Guaranteed. {eA ao8 Ashes! Pipcen ics ae Moe 


10 SIZES. 
200 to 12000 Gallons per Hour. 
Cost $'7 to$'75each. Address 


THE VANDUZEN & TIFT CO., 


102 to 108 E. Second St., Cincinnati, 0. 


Industrial, Manufacturing, 
and Uneurrent 


SECURITIES DEALT IN. 


WORDEN & FANSHAWE, 


9 WALL 8T., NEW- YORK. 
BALL PENE 
HAMMERS 


for all places and purposes. Cost 
of operation about one cent an 
hour to eachindicated horse power. 
SS For circulars, etc., address § 
Economy, Keltabiuty, CHARTER GAS ENGINE CO. 


Simplicity, Safety. P. O. Box 148, Sterling, 111. 


Ome aca 


STEAM BOILERS 


Mike See epee k 
STATES SCOTLAND,FRANCE GERMANY & AUSTRIA, 


— 


2) 


Unequaled in 
QUALITY, SHAPE, 
and HANG. 


OUTDOOR HAPPINESS. 

You learn in a day—it’s easier than walk- 
ing—more fascinating than tennis— takes 
you near to Nature’s heart—gives you acme 
of healthful happiness. 


Fiuest cycling catalogue free at Columbia agencies, by 
mail for two 2-ct. stamps, Pope Mfg. Co., Boston, New 
York, Chicago, 


Edison General Electric Gompany 


Incandescent Lighting, Street Railways and Transmission of Power 


—ARE THE— 


SAFEST-MOST RELIABLE-BEST. 
OUK ELECTRIC LAMP SIGNS ARE A GREAT COMMERCIAL INNOVATION. 


BRANCH OFFICES: 


Boston, Mass. | 44 Broad Street.... 
509 Arch Street. 


620 Atlantic Avenue.. 
173 and 1% Adams Stre 


coene oe--New York. 
.-Philadelphia, Pa. 


West Fourth Street. ineinnati, O. | 401-407 Sibley Street. St. Paul, Minn, 
Gould Building.......... .Atlanta, Ga. | Masonic Temple.. wee i ; 
15 First Street.......000...0000 leseeeee San Francis Pere ome 
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TE"G RAVES’ 


PASSENGER & FREIGHT ELEVATORS. 


AL.S.GRAVES & SON ROCHESTER NY. NEW YORK. BOSTON.S7 LOUIS. CETROIT. 


BRIsTOLW’s 


RECORDING PRESSURE GAUGE 


@ Makes a continuous record, day and 
night, of Steam, Water, Gas, 
ir, and Liquid Pressure. 
Will pay for itself by insuring 
Safety and Economy in the opera- 
tion of your plant. 
Simple in construction, accuratein 
operation, and lowin price. (Send 
for circular and facsimile chart. 


The Bristol’s Mfg. Co., Waterbury, Conn. 


NEW MAIL 


$100— 
Cushion Tires, Tangent Spokes 
With Pneumatic Tires, $120 


Also $135 and $150 patterns. 
& Lady’s attern...... $100 
“ Boy’s New Mail..... 
Handsomest and best Diamond 
Safety. Sendfor Catalogue 
and Second-Hand List. 


Wm. Bead & Sons, 107 Wash’ton St. Bostun, Mass 


ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly—52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
Postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.—Special.rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 
——o 
THE 


Scientific American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreigm-papers 
‘and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week- 
ly, and includes a very wide range of contents. %& pre 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
ete. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manctfactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 


co) 


Building Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 


ELECTRO VAPOR ENGINE. 


GAS OR GASOLINE FOR FUEL. 


NO BOILER. NO FIRE. NO DANGER. 
NO ENGINEER. 


Engine operated by spark 
from small battery. 
You turn the Switch, 
2 Engine does the res 
: Regan Vapor_ Stationary 
Engines, 1 to 12 H. P. 
egan Vapor pumping En- 
gines, 350 to 10,000 gallons ca- 
pacity. 


—MANUFACTURED BY— 


THOMAS KANE & CO., 
CHICAGO, ILL. 
GF"Send stamp for catalogue “ V.” 


PRINTING INKS 


The SCIENTIFIC AMERICAN is printed with CHAS. 
BNEU JOHNSON & CO.’S INK, Tenth and Lombard 
8ts., Philadelphia, and 47 Rose St., opp. Duane, New York 


